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Exhi bit D CB Congeners -- Section 1
Scope and Application

SCOPE AND APPLI CATI ON
Met hod

The anal ytical nethod that follows is for the determ nation of

Chl ori nat ed Bi phenyl (CB) congeners in water, soil, sedinent, and tissue
by Hi gh Resol ution Gas Chronat ography/ H gh Resol uti on Mass Spectronetry
(HRGC HRMS) .  The nmet hod is based on EPA Met hod 1668A.

The CB congeners that can be deternined by this nmethod are the 12

Pol ychl ori nat ed Bi phenyls (PCBs) designated as toxic by the Wrld
Heal th Organi zati on (WHO), plus the renmaining 197 CB congeners
approxi mately 125 of which are resolved adequately on a SPB-octyl Gas
Chr omat ogr aphic (GC) colum to be determ ned as individual congeners.
The approximately 70 remai ning congeners are determ ned as m xtures
of isoners (coelutions).

The 12 PCBs designated as toxic by WHO and the earliest and | atest
el uted congeners at each Level O Chlorination (LOC) are determn ned
by the isotope dilution quantitation technique; the renmai ning
congeners are determned by the Internal Standard quantitation

t echni que.

This method all ows determi nation of the PCB Toxicity Equival ent
(TEQg) for the Toxics in a sanple using Toxicity Equival ency Factors
(TEFs).

This method also allows estimation of honol ogue totals by |evel of
chlorination and estimtion of total CB congeners in a sanple by
summati on of the concentrations of the CB congeners and congener
gr oups.

The list of 209 CB congeners is given in Table 1 with the Toxics and
the LOC CB congeners identified.

Quantitation Levels

The detection limts and quantitation levels in this nethod are usually
dependent on the level of interferences and | aboratory background |evels
rather than instrumental lintations.

Qualitative ldentification

The qualitative identification criteria (Section 11.1) include
requirenents for Retention Tines (RTs), Relative Retention Tines (RRTS),
signal -to-noise (S/N) ratios, and limits on the ratios of the responses
at two exact specified ions.

Qualification
The Contractor nust denonstrate the ability to generate acceptable
results using the procedure in Section 12. The levels listed in Exhibit

C are the Contract Required Quantitation Limts (CRQs) are the |levels
that can be achieved with nornmal | aboratory backgrounds present.
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Exhi bit D CB Congeners -- Section 2
Summary of Method
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SUMVARY OF METHOD
Extraction

Aqueous sanples - Stable isotopically |abeled anal ogs of the Toxics
and | abel ed Level of Chlorination (LOC) Chlorinated Bi phenyl (CB)
Congeners are spiked into a 1 L sanple. The sanple is extracted
usi ng solid phase extraction (SPE), separatory funnel extraction
(SFE), or continuous liquid/liquid extraction (CLLE)

Soi |l and Sedi nent sanples - The | abel ed conmpounds are spiked into a
sanmpl e containing 10 g (dry weight) of solids and extracted in a
Soxhl et/ Dean- Stark (SDS) Extractor. The extract is concentrated for
cl eanup.

Ti ssue sanpl es (non-human) - A 20 g aliquot of a sanple is

honogeni zed, and a 10 g aliquot is spiked with the | abeled conpounds.
The sanmple is nixed with anhydrous sodiumsul fate, allowed to dry for
12-24 hours, and extracted for 18-24 hours using (1:1) (v/v)
hexane/ net hyl ene chloride in a Soxhlet Extractor. The extract is
evaporated to dryness, and the lipid content is determ ned.

C eanup

After extraction, a Labeled Cl eanup Standard is spiked into the extract
which is then cleaned up using back-extraction with sulfuric acid and/or
base, and gel perneation, silica gel, or Florisil chromatography.
Activated carbon and Hi gh Performance Liquid Chromatography (HPLC) can
be used for further isolation of specific congener groups. Before the
cl eanup procedures cited above, tissue extracts are cleaned up using an
ant hr opogeni ¢ i sol ati on col um.

Anal ysi s

After cleanup, the extract is concentrated to 20 pL. |Imrediately before
injection, Labeled Internal Standards are added to each extract and an
aliquot of the extract is injected into the Gas Chronat ograph (GC). The
anal ytes are separated by the GC and detected by a H gh Resol ution

(=10, 000) Mass Spectroneter (HRMB). Two specified exact mz ratios are
noni tored at each LOC throughout a predeterm ned Retention Tine (RT)

wi ndow.

An i ndividual Toxic CB Congener is identified by conparing the GC RT and
i on abundance ratio of two exact niz ratios with the correspondi ng RT of
an authentic standard and the theoretical or acquired i on abundance
ratio of the two exact mz ratios. |somer specificity of the CB
congeners is achi eved using GC colums that resolve these congeners.

Quantitative Analysis

Quantitative analysis is performed in one of two ways using Sel ected lon
Current Profile (SICP) areas

For the Toxics and the LOC (B Congeners, the GC/ Mass Spectroneter
(M5) is multi-point calibrated and the concentration is determ ned
using the isotope dilution technique.

For all congeners other than the Toxics and LOC CB Congeners (if

requested), the GCOMS is calibrated at a single concentration and the
concentrations are determ ned using the Internal Standard techni que.
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Exhi bit D CB Congeners -- Sections 2-4
Definitions

For the | abel ed Toxics, |abeled LOC CB Congeners, and the C eanup
Standards, the GO Ms is calibrated using replicates at a single
concentration and the concentrations of these |abel ed conpounds in
sanpl es are determ ned using the Internal Standard techni que.

DEFI NI TI ONS

See Exhibit Gfor a conplete list of definitions.
| NTERFERENCES AND CONTAM NATI ON

Sour ces of Contamni nation

Sol vents, reagents, glassware, and other sanple processing hardware nay
yield artifacts, elevated baselines, and/or |ock-mass suppression
causing m sinterpretation of chromatogranms. Specific selection of
reagents and purification of solvents by distillation in all-glass
systems may be required. Were possible, reagents are cl eaned by
extraction or solvent rinse. Environnmentally abundant Chlorinated

Bi phenyl (CB) congeners, as well as toxic Congeners 105, 114, 118, 123,
156, 157, and 167 have been shown to be very difficult to conpletely
elimnate fromthe | aboratory at levels |ower than the Estimted Mt hod
Detection Linmts (EMDLs) (see Table 2). Baking of glassware in a kiln or
furnace at 450-500°C may be necessary to renpve these and ot her
cont am nants.

G assware C eani ng

Proper cleaning of glassware is extrenely inportant because gl assware
may not only contami nate the sanples but may al so renove the anal ytes of
i nterest by adsorption on the glass surface.

d assware should be rinsed with solvent and washed with a detergent
solution after use. Sonication of glassware containing a detergent
solution for approximately 30 sec. nmay aid in cleaning. d assware
wi th renovabl e parts, particularly separatory funnels with

fl uoropol yner stopcocks, nust be disassenbl ed before detergent
washi ng.

After detergent washing, glassware should be rinsed i medi ately,
first with nmethanol, then with hot tap water. Another methano

rinse, then acetone, and then nethylene chloride followthe tap water
rinse.

Baki ng of glassware in a kiln or other high tenperature furnace (300-
500°C) may be warranted after particularly dirty sanples are
encountered. The kiln or furnace should be vented to prevent

| aboratory contam nati on by CB vapors. Baking should be mnimnmzed,
as repeated baking of glassware nmay cause active sites on the gl ass
surface that nay irreversi bly adsorb CB congeners

I medi atel y before use, the Soxhl et apparatus should be pre-extracted
with toluene for approximately 3 hours. The extraction apparatus
shoul d be rinsed with (80:20) (v/v) methylene chloride/tol uene.

A separate set of glassware nmay be necessary to effectively preclude
contam nati on when | ow 1| evel sanples are anal yzed.
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Exhi bit D CB Congeners -- Section 4
Interferences and Contamni nation (Con’t)
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Reagents and Materials

Al materials used in analysis nust be denonstrated to be free from
interferences by running reference matrix nethod blanks initially and
wi th each sanple batch (sanples started through the extraction process
on a given 12-hour shift, to a maxi num of 20 sanpl es).

The reference matrix nust simulate, as closely as possible, the
sample matrix under a test. ldeally, the reference matrix should not
contain the CB congeners in detectable amounts, but should contain
potential interferents in the concentrations expected to be found in
the sanples to be anal yzed.

VWhen a reference matrix that sinulates the sanple matrix under a test
is not avail able, reagent water (Section 7.6.1) can be used to

simul ate wat er sanpl es; playground sand (Section 7.6.2) or white
quartz sand (Section 7.3.2) can be used to sinulate soils; and corn
oil (Section 7.6.3) can be used to sinulate tissues.

I nterferences

Interferences co-extracted fromsanples will vary considerably from
source to source, depending on the diversity of the site being sanpled
Interfering conpounds may be present at concentrations in several orders
of magni tude hi gher than the CB congeners. The nost frequently
encountered interferences are chlorinated dioxins and di benzof urans,

nmet hoxy bi phenyl s, hydroxydi phenyl ethers, benzyl phenyl ethers,

brom nat ed di phenyl ethers, polynucl ear aromatics, polychlorinated
napht hal enes, and pesticides. Because this nethod neasures very | ow

| evel s of CB congeners, mnimzing interferences is essential. The

cl eanup steps given in Section 10 can be used to reduce or elimnate
these interferences and thereby permt reliable determ nation of the CB
congeners at the levels shown in Table 2.

Cal i bration Sol utions

The EMDLs and Estimated M ninmum Quantation Levels (EMQLs) in Table 2 are
the |l evels that can be achieved with normal |aboratory backgrounds
present. Many of the EMQs are greater than the equivalent
concentrations of the calibration solutions. To prevent contamni nation
of the calibration solutions with the backgrounds allowed by the EMQLs,
the calibration solutions nust be prepared in an area free from CB
cont am nation using gl assware free fromcontanm nation. |If these

requi rements cannot be nmet or are difficult to neet in the |aboratory,
the | aboratory should prepare the calibration solutions in a

contam nation-free facility or have a vendor prepare the Calibration

St andards and ensure a | ack of contami nation

Li pi ds

The natural lipid content of tissue can interfere in the anal ysis of

ti ssue sanples for the CB congeners. The lipid contents of different
speci es and portions of tissue can vary widely. Lipids are soluble to
varying degrees in various organic solvents and nay be present in
sufficient quantity to overwhel mthe col umm chromat ographi c cl eanup
procedures used for cleanup of sanple extracts. Lipids nust be renoved
by the ant hropogeni c isolation colum procedure in Section 10.5.5,

foll owed by the Gel Perneation Chromatography (GPC) procedure in Section
10.5.1 Florisil cleanup (Section 10.5.6) is reconmended as an
addi ti onal step.
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Exhi bit D CB Congeners -- Section 5
Saf ety

SAFETY
Toxicity

The toxicity or carcinogenicity of each chem cal used in this nethod has
not been precisely determ ned; however, each conpound shoul d be treated
as a potential health hazard. Exposure to these conpounds shoul d be
reduced to the | owest possible |evel.

Chl ori nat ed Bi phenyl (CB) congeners have been tentatively classified
as known or suspected hunan or manmal i an carci nogens. Based on the
avai |l abl e toxicol ogi cal and physical properties of the CB congeners,
only highly trained personnel thoroughly fanmiliar w th handling and
cautionary procedures and the associated risks should handl e pure

st andar ds.

It is recommrended that the |aboratory purchase dilute standard

solutions of the analytes in this nmethod. However, if primary

sol utions are prepared, they nust be prepared in a hood, and a

NI OSH MESA- approved toxi c gas respirator nust be worn when hi gh
concentrations are handl ed.

Cccupational Safety and Health Administration (OSHA) Requirements

The | aboratory is responsible for maintaining a current awareness file
of OSHA regul ations regarding the safe handling of the chemicals
specified in this nmethod. A reference file of Material Safety Data
Sheets (MSDSs) should al so be nade available to all personnel involved
in these analyses. It is also suggested that the | aboratory perform
per sonal hygi ene nonitoring of each anal yst who uses this nethod and
that the results of this nmonitoring be nade available to the analyst.

Sampl e Handl i ng

The pure CB congeners and sanpl es suspected to contain these conpounds
are handl ed using essentially the same techni ques enployed in handling
radi oactive or infectious materials. Well-ventilated and controlled
access laboratories are required. Assistance in evaluating the health
hazards of particular |aboratory conditions nmay be obtained fromcertain
consulting | aboratories and from State Departnents of Health or Labor
many of which have an industrial health service. Each |aboratory nust
develop a strict safety program for handling these conpounds.

Facility - When the divided sanples (dusts, soils, dry chemicals) are
handl ed, all operations (including renoval of sanples from sanple
contai ners, weighing, transferring, and nixing) should be performed
in a glove box denonstrated to be | eak-tight or in a fume hood
denonstrated to have adequate air flow Goss |losses to the

| aboratory ventilation system nust not be allowed. Handling of the
dilute solutions nornmally used in analytical and aninal work presents
no i nhal ati on hazards except in the case of an accident.

Protective Equi pmrent - Disposable plastic gloves, apron or |aboratory
coat, safety glasses or nask, and a gl ove box or fume hood adequate
for radi oactive work should be used. During analytical operations
that may give rise to aerosols or dusts, personnel should wear
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Exhi bit D CB Congeners -- Section 5
Safety (Con’'t)

respirators equi pped with activated carbon filters. Eye protection
(preferably full-face shields) rmust be worn while working with
exposed sanples or pure analytical standards. Latex gloves are
commonly used to reduce exposure of the hands. Wen handling sanpl es
suspected or known to contain high concentrations of the CB
congeners, an additional set of gloves can also be worn beneath the

| at ex gl oves.

Training - Workers nust be trained in the proper method of renoving
cont am nated gl oves and clothing wi thout contacting the exterior
surf aces.

Per sonal Hygi ene - Hands and forearnms shoul d be washed thoroughly
after each mani pul ati on and before breaks (coffee, lunch, and shift).

Confinement - |solated work areas posted with signs, segregated
gl assware and tools, and plastic absorbent paper on bench tops wll
aid in confining contani nation.

Ef fl uent Vapors - The effluent of the sanple splitter fromthe Gas
Chromat ograph (GC) and fromroughi ng punps on the Mass Spectroneter
(Ms) shoul d pass through either a colum of activated charcoal or be
bubbl i ng through a trap containing oil or high-boiling alcohol to
condense CB vapors.

Wast e Handl i ng - Good technique includes nininizing contam nated
waste. Plastic bag liners should be used in waste cans. Janitors
and ot her personnel should be trained in the safe handling of waste.

Decont am nati on

.1

Decont am nati on of Personnel - Use any mld soap with plenty of
scrubbi ng action.

@ assware, Tools, and Surfaces - Chlorothene NU Solvent is a |less
toxic solvent that should be effective in renoving CB congeners.
Satisfactory cleaning nmay be acconplished by rinsing with

Chl or ot hene, then washing with any detergent and water. |If glassware
is first rinsed with solvent, the wash water nay be di sposed of in
the sewer. Gven the cost of disposal, it is prudent to ninimnze

sol vent wast es.

Laundry - C othing known to be contamni nated shoul d be collected in
pl astic bags. Persons that convey the bags and | aunder the cl othing
shoul d be advised of the hazard and trained in proper handling. The
clothing may be put into a washer without contact if the | aunderer
knows of the potential problem The washer should be run through a
cycl e before being used again for other clothing.

W pe Tests - A useful nmethod of determ ning cleanliness of work
surfaces and tools is to performa w pe test of the surface suspected
of bei ng cont am nat ed.

Using a piece of filter paper noistened with Chlorothene or other
sol vent, wi pe an area approximtely 10 x 10 cm
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Exhi bit D CB Congeners -- Section 5
Safety (Con’t)

Extract and analyze the wipe by GC with an El ectron Capture
Det ector (ECD) or by this nethod.

Using the area wiped (e.g., 10 x 10 cm= 0.01 n¥), calculate the
concentration in pg/nf. A concentration less than 1 pg/n?

i ndi cates acceptabl e cl eanliness; anything higher warrants further
cleaning. Concentrations nore than 100 pg/ nf constitute an acute
hazard and requires pronpt cleaning before further use of the

equi prrent or workspace, and indicate that unacceptabl e work

practi ces have been enpl oyed.
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Exhi bit D CB Congeners -- Section 6
Equi prent and Supplies

o
W w W w W

EQUI PMENT AND SUPPLI ES
Brand nanes, suppliers, and part nunbers are for illustration purposes
only and no endorsenent is inplied. Equivalent perfornance nay be
achi eved using equi pnent and supplies other than those specified here.
Meeting the perfornmance requirenents of this nmethod is the
responsibility of the | aboratory.
G assware C eani ng

Laboratory sink with an overhead fune hood

Kiln - Capabl e of reaching 450°C within 2 hours and mai ntai ni ng 450-
500°C within +10°C, with a tenperature controller and safety swtch.

Sanpl e Preparation

A | aboratory funme hood of sufficient size to contain the sanple
preparation equi pment |isted bel ow

G ove Box (optional).
Ti ssue Honogeni zer - Wth stainless steel shaft and bl ade.
Meat Grinder - Wth 3 to 5 mmholes in inner plate.

Equi pment for Determ ning Percent Moisture

.1 Oven - Capable of nmamintaining a tenperature of 110 +5°C.
.2 Desi ccat or
Bal ances
.1 Anal ytical - Capable of weighing 0.1 ng.
.2 Top | oadi ng - Capabl e of weighing 10 nyg.

Extracti on Apparat us

Agqueous Sanpl es

.1 pH neters, with a conbination gl ass el ectrode.
.2 pH paper, w de range.
.3 Graduated Cylinder, 1 L capacity.
.4 Liquid/Liquid Extraction - Separatory funnels, 250, 500, and
2000 L, with fluoropol yner stopcocks.
.5 Solid Phase Extraction (SPE)
.5.1 1L filtration apparatus, including glass funnel, frit support,

cl anp, adapter, stopper, filtration flask, and vacuum t ubi ng.
For wastewater sanples, the apparatus should accept 90 or
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Exhi bit D CB Congeners -- Section 6
Equi prrent and Supplies (Con't)

144 mm di sks. For drinking water or other sanples containing
| ow solids, smaller disks nay be used

2 Vacuum Source - Capable of maintaining 25 in. Hg, equipped with
shut of f val ve and vacuum gauge.

3 G ass-Fiber Filter - Whatman GW 150 (or equivalent), 1 mcron
pore size, to fit filtration apparatus in Section 6.3.1.5.1.

4 SPE di sk contai ni ng octadecyl (Cg) bonded silica uniforny
enmeshed in an inert matrix, to fit filtration apparatus in
Section 6.3.1.5.1.

Continuous liquid/liquid extraction (CLLE) - Fluoropol yner or
gl ass connecting joints and stopcocks w thout lubrication, 1.5 to
2 L capacity.
Soi | / Sedi nent Sanpl es
Soxhl et/ Dean- Stark (SDS) Extractor for solid sanples
Soxhlet - 50 mm I D, 200 nlL capacity with 500 niL round bottom
fl ask.
Thinmble - 43 x 123 to fit Soxhlet.
Moi sture Trap - Dean-Stark or Barret with fluoropol ymer stopcock
to fit Soxhlet Extractor.
Heating Mantle - Hemispherical, to fit 500 nL round-bottom fl ask
Variabl e Transfornmer - 110-volt, 10 anp.
Ti ssue Sanpl es
Beakers - 400 to 500 nL.
Spatul as - Stainless steel
[tration Apparatus

Borosilicate @ ass Wol - Solvent-extracted using a Soxhl et or SDS
Extractor for 3 hours m ni mum

d ass Funnel - 125 to 250 nlL.

A ass-Fiber Filter Paper - Watman G-/ D (or equivalent), to fit glass
funnel in Section 6.4.2.

Drying Colum - 15 to 20 mm I D borosilicate chromatographi c col um
equi pped with a coarse-glass frit or glass wool plug.

Buchner Funnel - 15 cm

d ass-Fiber Filter Paper for the Buchner Funnel, as listed above.
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Exhi bit D CB Congeners -- Section 6
Equi prent and Supplies (Con’t)

6.4.7 Filtration Flasks - 1.5 to 2.0 L, with a side arm
6.4.8 Pressure Filtration Apparatus.
6.5 Centrifuge Apparatus

6.5.1 Centrifuge - Capable of rotating 500 nL centrifuge bottles or 15 niL
centrifuge tubes at 5,000 rpm m ni rum

6.5.2 Centrifuge Bottles - 500 nmL, with screwcaps, to fit centrifuge.

6.5.3 Centrifuge Tubes - 12 to 15 nlL, with screwcaps, to fit centrifuge.

6.6 Cl eanup Appar at us

6.6.1 Aut omat ed Gel Perneati on Chronat ograph (GPC)

6.6.1.1 Col umm - 600-700 nmlong x 25 nm ID gl ass, packed with 70 g of
200- 400 nesh SX-3 Bi o-beads (Bio-Rad Laboratories, R chnond, CA,
or equival ent).

6.6.1.2 Syringe - 10 nL, with Luer-Lok fitting.

6.6.1.3 Syringe Filter Holder - Stainless steel with glass-fiber or
fluoropolyner filters.

6.6.1.4 UV Detectors - 254 nm preparative or sem-preparative flow cell.

6.6.2 Rever se- Phase Hi gh-Performance Liquid Chronmat ograph

6.6.2.1 Punmp.

6.6.2.2 I nj ector.

6.6.2.3 Port Switchi ng Val ve.

6.6.2.4 Col um - Hypercarb, 100 x 4.6 mMmm 5 um particle size, Keystone
Scientific, or equivalent.

6.6.2.5 Detector - Operated at 0.02 AUFS at 235 nm

6.6.2.6 Fraction Col |l ector.

6.6.3 Pi pets

6.6.3.1 Di sposabl e, Pasteur, 150 nmmlong x 5 mm | D

6.6.3.2 Di sposabl e, serological, 50 nL (8 to 10 mm1D).

6.6.4 d ass Chronat ographi ¢ Col ums

6.6.4.1 150 mmlong x 8 mm I D, with coarse-glass frit or glass wool plug
and 250 nmL reservoir.

6.6.4.2 200 mmlong x 15 mm I D, with coarse-glass frit or glass wool plug
and 250 nmL reservoir.
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3 300 mmlong x 22 mMm I D, with coarse-glass frit, 300 nlL reservoir
and gl ass or fluoropol ymer stopcock
Oven - For baking and storage of adsorbents, capable of nmaintaining a

constant tenperature (£5°C) in the range of 105-250°C.

Concentration Appar at us

Rotary Evaporator - Equipped with a variable tenperature water bath.

.1 Vacuum source for rotary evaporator equipped with shutoff valve at
t he evaporator and vacuum gauge.

.2 A recirculating water punp and chiller are recomended, as use of
tap water for cooling the evaporator wastes |arge vol unes of water
and can | ead to inconsistent performance as water tenperatures and
pressures vary

.3 Round- bottom Fl ask - 100 nL and 500 nL or larger, with ground-
glass fitting conpatible with the rotary evaporator.

Kuder na- Dani sh (K-D) Concentrat or

.1 Concentrator Tube - 10 nlL, graduated with calibrations verified.
Ground- gl ass stopper (Size 19/22 joint) is used to prevent
evaporation of extracts.

.2 Evaporation Flask - 500 nmL attached to concentrator tube with
springs.

.3 Snyder Colum - Three-ball nacro.

.4 Boi | i ng Chi ps

4.1 G ass or Silicon Carbide - Approximtely 10/40 nesh, extracted

wi th nethyl ene chloride and baked at 450°C for 1 hour mni num

.4.2 Fl uor opol yner (optional) - Extracted with nmethylene chloride.

.5 Water Bath - Heated, with concentric ring cover, capable of
mai ntaining a tenperature within x2°C, installed in a furme hood.

Ni t rogen Bl owdown Apparatus - Equi pped with water bath controlled in
the range of 30-60°C, installed in a fune hood.
Sanple Vials

1 Anber glass, 2 to 5 nL with fluoropol yner-lined screw cap

.2 G ass, 0.3 nlL, conical, with fluoropolyner-lined screw or crinp
cap.
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6

8.

.10

.11

1

.11,

1

1.

.1

.1

1

Gas Chronat ograph

Must have splitless or on-colum injection port for a capillary col umm,
a tenperature programw th isothermal hold, and nust neet all of the
performance specifications in Section 9.

GC Columm - Any GC columm or columm system (two or nore columms) that
provide uni que resolution and identification of the Toxics for
determ nation of a PCB Toxicity Equival ent (TEQce) using Toxicity
Equi val ency Factors (TEFs). |Isoners nay be unresolved so |ong as
they have the sanme TEF and Response Factor (RF) and so long as these
unresol ved isonmers are uniquely resolved fromall other congeners.
For exanple, the SPB-octyl colunm (Section 6.8.1.2) achieves uni que
GC resolution of all Toxics except congeners with | UPAC Nunmbers 156
and 157. This isoneric pair is uniquely resolved fromall other
congeners and these congeners have the same TEF and RF.

1 If a SPB-octyl colum is used, it nmust neet the specification in
Section 6.8.1 and the follow ng additional specifications:

1.1 The col unm must uni quely resol ve Congeners 34 from 23 and 187
from 182, and Congeners 156 and 157 nmust coelute within 2 sec.
at the peak maxi mum Uni que resol ution neans a valley hei ght
| ess than 40% of the shorter of the two peaks that result when
the diluted conbi ned 209- Congener Standard Sol uti on (Section
7.10.2.2) is anal yzed.

1.2 The colum nust be replaced when any of the criteria in
Sections 6.8.1 - 6.8.1.1.1 are not net.

2 Suggested Colum - 30(£5) mlong x 0.25 (£0.02) mmID; 0.25 pm
filmSPB-octyl. This columm is capable of neeting the
requirenents in Sections 6.8.1 - 6.8.1.1.1.

NOTE: The SPB-octyl columm is subject to rapid degradati on when
exposed to oxygen. The analyst shoul d exclude oxygen from
the carrier gas, elimnate air |eaks, and cool the injector,
columm, and transfer |ine before opening the colum to the
at nosphere. For further information on precluding
oxi dation, contact the colum manufacturer.

Mass Spectronmeter - 28 to 40 eV el ectron inpact ionization, must be
capabl e of selectively nonitoring a m ni num of 22 exact mz ratios

m ni mum at hi gh resolution (=10,000) during a period less than 1.5 sec.
Must neet all of the perfornmance specifications in Section 9.

GC/ M5 Interface - The Mass Spectroneter (MS) nust be interfaced to the
GC such that the end of the capillary colum ternm nates within 1 cm of
the ion source but does not intercept the el ectron or ion beans.

Dat a System —Capabl e of collecting, recording, storing, and processing
MS dat a.

Data Acquisition - The signal at each exact nmz nust be coll ected

repetitively throughout the nonitoring period and stored on a nass
st orage devi ce.
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6.11.2 RFs and Multi-point Calibrations - The data system nmust record and
mai ntain lists of RFs (response ratios for isotope dilution) and
mul ti-point calibrations. Conputations of Relative Standard
Deviation (RSD) are to be used to test calibration linearity.
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REAGENTS AND STANDARDS

pH Adj ust ment and Back- Extraction

So

Pot assi um Hydroxi de - Di ssolve 20 g reagent grade KOH in 100 niL
reagent water.

Sul furic acid - Reagent Grade (specific gravity 1.84)

Hydrochloric acid, 6N (1:1) (v/v) - Add 500 nL concentrated HCl to
400 nlL reagent water and dilute to 1 L.

Sodi um Chloride - Dissolve 5 g reagent grade NaCl in 100 nL reagent
wat er .

ution Drying and Evaporation

Solution Drying - Sodium sulfate, reagent grade, granular, anhydrous,
rinsed with methylene chloride (20 nL/g), baked at 400°C for 1 hour
m ninmum cooled in a desiccator, and stored in a pre-cleaned gl ass
bottle with screwcap that prevents noisture fromentering. |If,
after heating, the sodiumsulfate devel ops a noticeabl e grayi sh cast
(due to the presence of carbon in the crystal matrix), that batch of
the reagent is not suitable for use and should be di scarded.
Extraction with nethylene chloride (as opposed to sinple rinsing) and
baking at a | ower tenperature may produce sodiumsulfate that is

sui tabl e for use.

Ti ssue Drying - Sodium sul fate, reagent grade, powdered, treated and
stored as in Section 7.2.1.

Pre-purified Ntrogen

Extraction

Sol vents - Acetone, toluene, cycl ohexane, hexane, nethanol, methylene
chloride, iso-octane, and nonane; distilled in glass, pesticide
quality, lot-certified to be free of interferences.

NOTE: Sonme solvents (e.g., iso-octane and nonane) may need to be
redistilled to elimnate Chlorinated Bi phenyl (CB) backgrounds.

VWi te quartz sand, 60/70 mesh - For Soxhl et/ Dean-Stark (SDS)
extraction. Bake at 450°C for a m ni num of 4 hours.

GPC Calibration Solution - Prepare a solution containing 2.5 ng/nL corn
oil, 0.05 ng/nL bis(2-ethyl hexyl) phthalate (BEHP), 0.01 ng/nL

met hoxychl or, 0.002 ng/nmL peryl ene, and 0.008 ng/nL sul fur, or at
concentrations appropriate to the response of the detector.

Absorbents for a Sanple C eanup

.1

Silica Gel

Activated Silica Gel - 100-200 nesh, rinsed with methyl ene
chl oride, baked at 180°C for a m nimumof 1 hour, cooled in a
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desiccator, and stored in a pre-cleaned glass bottle with screw
cap that prevents npisture fromentering

Acidic Silica Gel (30%ww - Thoroughly nmx 44 g of concentrated
sul furic acid with 100 g of activated silica gel in a clean
container. Break up aggregates with a stirring rod until a
uniformm xture is obtained. Store in a screw capped bottle with
a fluoropol ynmer-1lined cap.

Basic Silica Gl - Thoroughly mx 30 g of a 1 N sodi um hydr oxi de
with 100 g of activated silica gel in a clean container. Break up
aggregates with a stirring rod until a uniformm xture is
obtained. Store in a screwcapped bottle with a fl uoropol yner -
lined cap.

Pot assium Si licate

Di ssolve 56 g of a high purity potassi um hydroxide in 300 nL of
net hanol in a 750 to a 1000 nmL flat-bottom fl ask.

Add 100 g of activated silica gel (Section 7.5.1.1) and a
stirring bar, then stir on an expl osi on-proof hot plate at 60-
70°C for 1-2 hours.

Decant the liquid and rinse the potassiumsilicate twice with
100 nmL portions of nethanol, followed by a single rinse with
100 nlL of methyl ene chloride

Spread the potassiumsilicate on solvent-rinsed al um num f oi
and dry for 2-4 hours in a hood.

Activate overni ght at 200-250°C before use

Car bon

Carbopak C - (Supelco 1-0258, or equival ent)
Celite 545 - (Supelco 2-0199, or equival ent)

Thoroughly mix 18 g Carbopak C and 18 g Celite 545 to produce a
50% ww m xture. Activate the m xture at 130°C for a mni mumof 6
hours. Store in a desiccator.

NOTE: The carbon columm has been included in this method to all ow
separation of coplanar Congeners 77, 126, and 169 from ot her
congeners and interferences, should such separation be
desired.

Ant hr opogeni ¢ I sol ation Colum - Pack the colum in Section 6.6.4.3
frombottomto top with the foll ow ng:

2 g activated silica gel (Section 7.5.1.1)
2 g activated potassiumsilicate (Section 7.5.1.4)

2 g granul ar anhydrous sodi um sul fate (Section 7.2.1)
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7.5.3. 4 10 g acidic silica gel (Section 7.5.1.2)
7.5.3.5 2 g granul ar anhydrous sodi um sul fate
7.5.4 Florisil Colum

7.5.4.1 Florisil - PR grade, 60-100 nmesh. Alternatively, prepackaged
Florisil colums may be used. Use the follow ng procedure for
Florisil activation and col um packi ng.

7.5.4.1.1 Fill aclean 1-2 L bottle 1/2 to 2/3 full with Florisil and
place in an oven at 130-150°C for a minimm of 3 days to
activate the Florisil.

7.5.4.1.2 | mredi ately before use, dry pack a 300 mnmx 22 nm I D gl ass
colum (Section 6.6.4.3) bottomto top with 0.5 - 1.0 cm of
warm to hot anhydrous sodiumsul fate (Section 7.2.1), 10 -
10.5 cmof warmto hot activated Florisil (Section 7.5.4.1.1),
and 1-2 cmof warmto hot anhydrous sodiumsulfate. Allow the
colum to cool and wet imrediately with 100 nL of n-hexane to
prevent noisture fromentering.

7.5.4.2 Using the procedure in Section 10.5.6.3, establish the elution
pattern for each carton of Florisil or each ot of Florisi
col ums recei ved.

7.6 Ref erence Matrices

Matrices that the CB congeners and interfering conpounds are not
detected in by this nethod.

7.6.1 Reagent Water - Water denponstrated to be free fromthe anal ytes of
interest and potentially interfering substances.

7.6.2 Soil Reference Matrix - Playground sand or simlar material
Prepared by extraction with nethylene chloride and/ or baking at 450°C
for a mnimumof 4 hours.

7.6.3 Ti ssue Reference Matrix - Corn or other vegetable oil
7.7 St andard Sol uti ons

Prepare standard solutions frommterials of known purity and
conposition or purchase as solutions or mxtures with certification to
their purity, concentration, and authenticity. |f the chenical purity
is 98% or greater, the weight may be used w thout correction to

cal cul ate the concentration of the standard. Observe the safety
precautions in Section 5 and the recomendation in Section 5.1. 2.

7.7.1 For preparation of stock solutions fromneat materials, dissolve an
appropri ate anount of assayed reference material in solvent. For
exanmple, weigh 1 to 2 ng of PCB 126 to three significant figures in a
10 nmL ground- gl ass-stoppered volunetric flask and fill to the mark
with nonane. After the conpound is conpletely dissolved, transfer
the solution to a clean 15 nL vial with a pol ytetrafl uoroethyl ene
(PTFE) - Ii ned cap.
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When not being used, store standard solutions in the dark at room
tenperature in screw capped vials with PTFE-l1ined caps. Place a nark
on the vial at the level of the solution so that solvent |oss by
evaporation can be detected. Replace the solution if solvent |oss
has occurred.

Native (Unl abel ed) Stock Solutions

Nat i ve Toxics/Level of Chlorination (LOC) Stock Solution —Prepare to
contain the native Toxics and LOC CB Congeners at the concentrations
shown in Table 3, or purchase.

Native 209 CB Congener Stock Sol utions —Sol utions contai ning CB
congeners to calibrate the H gh Resol ution Gas Chromat ograph/ Mass
Spectronmeter (HRGC HRMB). Prepare solutions that will all ow
separation of all 209 congeners on the selected colum, or purchase.

St ock sol utions should be checked for signs of degradation before the
preparation of Calibration or Performance Test Standards. Reference
Standards that can be used to deternine the accuracy of standard
solutions are available fromseveral vendors.

Label ed Conpound Stock Sol utions (Table 3)

Ca

1

1

Label ed Toxi cs/ LOC W ndow- Def i ni ng Congeners Stock Sol uti on —Prepare
in iso-octane or nonane at the concentrations in Table 3, or
pur chase

Label ed Cl eanup Standard Stock Sol ution - Prepare |abeled CB
Congeners 28, 111, and 178 in iso-octane or nonane at the
concentration shown in Table 3, or purchase.

Label ed I njection Internal Standard Stock Sol ution —Prepare | abel ed
CB Congers 9, 52, 101, 138, and 194 in nonane or iso-octane at the
concentrations shown in Table 3, or purchase.

i brati on Standards (CSs)

Cal i bration Standards — Combi ne and dilute the solutions in Sections
7.8.1 and 7.9 to produce the Calibration Standards in Table 5. These
standards may al so be purchased from comrercial sources. |If a 6-
point calibration is used, prepare the CS0.2 Standard, or purchase.
These solutions permt the Relative Response (RR) (labeled to native)
and a Rel ative Response Factor (RRF) to be neasured as a function of
concentration. The CS3 Standard is used for calibration
verification.

Sol utions of Congener M xes
Di | uted I ndividual Solutions
1 The i ndividual solutions, when anal yzed individually, allow
resolution of all 209 congeners on the SPB-octyl columm, and

are used for establishing Retention Time (RT) and other data
for each congener.
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7.13

. 2.

. 2.

. 2.

. 2.

1.2 I ndi vidual Iy conbi ne an aliquot of each individual nm x stock
solution (Section 7.8.2) with an aliquot of the Label ed
Toxi cs/ LOC/ W ndow- Def i ni ng Congeners Stock Sol ution (Section
7.9.1), the Labeled C eanup Standard Stock Sol ution (Section
7.9.2), and the Labeled Injection Internal Standard Stock
Solution (Section 7.9.3) to produce concentrations of 100 ng/nL
for the | abel ed conpounds and 25, 50, and 75 ng/nmL for the MdCB
- TrCB, TeCB -HpCB, and CcCB - DeCB Congeners, respectively, as
shown in Table 3.

2 Di | ut ed Conbi ned 209- Congener Standard Sol ution

2.1 This sol ution conbines the individual mxes with the |abeled
conpounds to allow a single-point calibration of the congeners
not included in the nulti-point calibration, and establishes an
aver age Response Factor (RF) for the coeluting |Isoneric
Congeners.

2.2 Conbi ne aliquots of the individual nixes with an aliquot of the

Label ed Toxi cs/ LOC/ W ndow- Def i ni ng Congeners Stock Sol ution
(Section 7.9.1), the Labeled Ceanup Standard Stock Sol ution
(Section 7.9.2), and the Label ed Injection Internal Standard
Stock Solution (Section 7.9.3) to produce the sane
concentrations as in the diluted individual mx solutions
(Section 7.10.2.1.2 and Table 3).

Native Toxics/LOC Standard Spi ki ng Sol ution

Used for determining Initial Precision and Recovery (I PR Standards
(Section 12.3). Dilute the Native Toxics/LOC stock solution (Section
7.8.1) with acetone to produce a concentration of the Toxics at 1 ng/ni,
as shown in Table 3. When 1 nL of this solution spiked into the IPR
(Section 9.2.1) and concentrated to a final volume of 20 pL, the
concentration in the final volume will be 50 ng/nm. (50 pg/puL).

Label ed Toxi cs/ LOC W ndow Def i ni ng Congeners Standard Spi ki ng Sol ution

This solution is spiked into each sanple (Section 10.1), blanks (Section
12.2), and the IPR (Section 12.3) to neasure recovery. Dilute the
Label ed Toxi cs/ LOC W ndow- Def i ni ng Congeners Stock Sol ution (Section
7.9.1) with acetone to produce a concentration of the |abel ed conpounds
at 2 ng/nm., as shown in Table 3. When 1 nL of this solution is spiked
into an I PR, blank, or sanple and concentrated to a final extract vol une
of 20 pL, the concentration in the final extract volume will be 100
ng/ m. (100 pg/uL). Prepare only the amobunt necessary for each reference
matri x with each sanpl e batch.

Label ed O eanup Standard Spiking Sol ution

This solution is spiked into each extract before cleanup to neasure the
efficiency of the cleanup process. Dilute the Label ed d eanup Standard
Stock Solution (Section 7.9.2) in nmethylene chloride to produce a
concentration of the Cleanup Standards at 2 ng/nL, as shown in Table 3.
VWhen 1 nL of this solution is spiked into a sanple extract and
concentrated to a final volune of 20 pL, the concentration in the final
volume will be 100 ng/nmL (100 pg/pL).
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Label ed I nternal Standard Spi king Sol ution

This solution is added to each concentrated extract before injection
into the HRGC/HRMS. Dilute the Labeled Internal Standard Stock Sol ution
(Section 7.9.3) in nonane to produce a concentration of the Injection
Internal Standards at 1000 ng/nmL, as shown in Table 3. Wen 2 puL of
this solution is spiked into the 20 puL extract, the concentration of
each Internal Standard will be nominally 100 ng/nL (100 pg/pL).

NOTE: The addition of 2 pL of the Labeled Internal Standard Spiking
Solution to a 20 pL final extract has the effect of diluting the
concentration of the conponents in the extract by 10% Provided
all calibration solutions and all extracts undergo this dilution
as a result of adding the Labeled Injection Internal Standard
Spi king Solution, the effect of the 10% sol ution i s conpensat ed,
and correction for this dilution should not be made.

Retention Tinme (RT) Wndow Defining Mxture (VDM
Used to define the beginning and ending RTs for congeners at each LCC.
The m xture nmust contain an appropriate anmount of Label ed

Toxi cs/ LOC/ W ndow- Def i ni ng Congeners Standard Spi ki ng Sol uti on [CS1 or
CS3 may be used as the WDM (Section 9.5)].
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7.16

Stability of Solutions

St andard sol uti ons used for quantitative purposes (Sections 7.9 - 7.14)
shoul d be assayed periodically (e.g., every 6 nonths) agai nst Standard
Ref erence Materials (SRVMs) fromthe NIST (if available), or certified
reference materials froma source that will attest to the authenticity
and concentration, to assure that the conposition and concentrations
have not changed.
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SAMPLE COLLECTI ON, PRESERVATI ON, STORAGE, AND HOLDI NG TI MES
Sanpl e Col | ection and Preservation

Agqueous grab and conposite sanples nmust be collected in anber gl ass
containers foll owi ng conventi onal sanpling practices. |If residua
chlorine is present, 80 ng sodiumthiosulfate per liter of water
shoul d have been added and the pH should be adjusted to 2-3 with
sul furic acid. EPA Methods 330.4 and 330.5 nay be used to neasure
residual chlorine. Al sanples nmust be iced or refrigerated at

4°C (x2°C) fromthe time of collection until sanple receipt at the
| aboratory.

Soil samples are collected as grab sanples in anmber glass jars. All
sanpl es nust be iced or refrigerated at 4°C (x2°C) fromthe tine of
collection until receipt at the laboratory. Refer to Section 10.1.2
for oily and mul ti-phase sanpl es.

Ti ssue sanples collected in the field should be wapped in al um num
foil, and nust be maintained at a tenperature |less than 4°C fromthe
time of collection until receipt at the laboratory. Ildeally, tissues
shoul d be frozen upon collection and shipped to the | aboratory under
dry ice.

Procedures for Sanple Storage

Mai nt ai n aqueous sanples in the dark at 4°C (£2°C) fromtime of
recei pt until extraction.

Store soil sanples in the dark at |less than -10°C

Ti ssue sanpl es nmust be frozen upon receipt at the | aboratory and
stored in the dark at less than -10°C until prepared. Unused sanple
portions and unused honpgenized tissues nust be stored in the dark at
| ess than 10°C

Sanpl es, sanple extracts, and standards nmust be stored separately in
t he dark.

Contract Required Hol di ng Tines
The technical holding time for Chlorinated Bi phenyl (CB) congeners,
wat er or soil sanples, stored in the dark at 4°C (£2°C) i s one year.

The technical holding time for CB congener tissue sanples stored in the
dark at less than -10°C is one year
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9.0 CALI BRATI ON AND STANDARDI ZATI ON

9.1 Hi gh Resol ution Gas Chromat ograph (HRGC)

Establi sh the operating conditions necessary to neet the Retention Times
(RTs) and Relative Retention Times (RRTs) for the Chlorinated Bi phenyl
Congeners in Table 2.

9.1.1

9.1.2

9.1.2.1

9.1.2.2

9.1.2.3

Suggest ed Gas Chromat ograph (GC) Operating Conditions:

I njector tenperature: 270°C

Interface tenperature: 290°C

Initial tenperature: 75°C

Initial tinme: 2 mn.

Tenperature program 75-150°C at 15°C/ min.

150-290°C at 2.5°C/ mi n.

Final tine: 1 nmn

NOTE: All portions of the columm that connects the GC to the ion

source should remain at or above the interface tenperature
(specified above) during analysis to preclude condensation of
| ess volatile compounds.

The GC conditions may be optim zed for conpound separation and
sensitivity. Once optinized, the same GC conditions nust be used for
the analysis of all standards, blanks, Initial Precision and Recovery
(IPR) Standards, and sanpl es.

Retention Tine Calibrations for the CB Congeners

Separately inject each of the diluted individual congener
solutions (Section 7.10.2.1.2). Establish the beginning and
ending RTs for the scan descriptors in Table 7. Scan descriptors
other than those listed in Table 7 may be used, provided that the
Contract Required Quantitation Limts (CRQ@Ls) in Exhibit C are
met. Store the RT and RRT for each congener in the data system

I nject the diluted conmbi ned 209- Congener Standard Sol utions
(Section 7.10.2.2 and Table 5). Adjust the chromatographic

condi tions and scan descriptors until the RT and RRT for al
congeners are within the windows in Table 2 and the col um
performance specifications in Sections 6.8 are net. |If an
alternate colum is used, adjust the conditions for that col um.

I f colum perfornmance is unacceptable, optimnmze the analysis
conditions or replace the columm and repeat the perfornance tests.
Confirmthat the scan descriptor changes at tines when CB
congeners do not el ute.

After the columm performance tests are passed (Section 9.1.2.1 -
9.1.2.2), store the RT and RRT for the resolved congeners and the
RT and RRT for the isoneric Congeners that coel ute.

9.2 Hi gh Resol uti on Mass Spectroneter (HRVS)

9.2.1

Usi ng perfluorokerosene (PFK) and a nol ecul ar | eak, tune the
instrument to nmeet the mninumrequired resolving power of 10,000
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(10% valley) at mz 330.9792 or any other significant PFK fragnent in
the range of 300-350. For each descriptor (Table 7), nonitor and
record the resolution and exact mz ratios of 3 to 5 reference peaks
covering the nass range of the descriptor. The level of PFK netered
into the HRVB during anal yses shoul d be adjusted so that the
anpl i tude of the nost intense selected | ock-mass mz signa
(regardl ess of the descriptor number) does not exceed 10% of the
full-scale deflection for a given set of detector paraneters. Under
t hose conditions, sensitivity changes that m ght occur during the
anal ysis can be nore effectively nonitored

NOTE: Different lots and types of PFK can contain varying |evels of
contam nation, and excessive PFK may cause noi se probl ens and
contam nation of the ion source necessitating increased
frequency of source cleaning.

The analysis tinme for CB congeners nmay exceed the | ong-term nass
stability of the Mass Spectroneter (MS). Because the instrunent is
operated in the high-resolution node, mass drifts of a few ppm (e.g.
5 ppmin mass) can have serious adverse effects on instrunent
performance. Therefore, mass-drift correction is mandatory and a

| ock-mass mz fromPFK is used for drift correction. The |ock-mass
nmz is dependent on the exact niz ratios nonitored within each
descriptor, as shown in Table 7. The deviation between the exact mz
and the theoretical nmfz (Table 7) for each exact mz nonitored nust
be Il ess than 5 ppm

btain a Selected lon Current Profile (SICP) at the two exact nfz
ratios specified in Table 7 and at >10, 000 resol ving power at each
Level of Chlorination (LOC) or the native congeners and congener
groups and for the | abel ed congeners. Due to the extensive nass
range covered in each function, it may not be possible to maintain
10, 000 resol utions throughout the mass range during the function
Therefore, resolution nmust be 8,000 throughout the nmass range and
must be »10,000 in the center of the mass range for each function.

If the HRMS has the capability to nonitor resolution during the
analysis, it is acceptable to term nate the anal ysis when the
resolution falls below the ninimumto save reanal ysis tine.

Sumary of HRGCZ HRMS Syst em Performance Check

The HRMVS system nust be tuned to neet the mninmum static resolving
power using PFK, and the resolution of the HRGC system nust be
verified by the analysis of the descriptor switching tinmes set using
the appropriate WoM (CS1 or CS3 Standard).

At the beginning of each 12-hour shift and before analysis of any
sampl es, bl anks, or Calibration Standards, the Contractor nust
establish that the HRGC/ HRMS system neets the static resolving power
for PFK, and that the begi nning and ending RTs for congeners at each
LCC is defined using the WM

The LOC/ W ndow Defini ng Congeners are also used to set the descriptor
swi tching times such that congeners that elute fromthe HRGC during a
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9.5. 1.

given RT window will also be those congeners for which the ions are
nmoni t or ed.

HRMS System Tune

Frequency of HRMS System Tune

.1 The PFK tune must be performed prior to the anal ysis of

Cal i bration Standards, Initial Precision and Recovery (IPR)
St andards, sanples, and bl anks within each 12-hour peri od.

.2 The 12-hour period for the HRGC HRMS system perfornmance check does

not begin until the HRVMS systemis tuned to neet the m ni num
requi red resolving power of 10,000 (10% valley) at nmz 330.9792 or
any ot her significant PFK fragment in the range of 300 to 350.

Procedure for HRMS System Tune

.1 Using a PFK nol ecul ar | eak, tune the instrunent to neet the

m ni mum requirenent in Section 9.4.1.2. For each descriptor
(Table 7), nonitor and record the resolution and exact mz ratios
of 3 to 5 reference peaks covering the nass range of the
descriptor.

| on Abundance Ratios, M nimum Levels, Signal-to-Noise (SN Ratios, and
W ndow- Defining M xture (VDM

Choose an injection volunme of either 1 or 2 uL, consistent with the
capability of the HRGC HRMS instrument. Inject a 1 or 2 uL aliquot of
the calibration solution of | owest concentration, normally CS1 but CSO0.2
can be used for nore sensitive instrunments (Table 5), using the GC
conditions in Section 9.1.1.

Measure the SICP areas for each congener or congener group, and
conpute the ion abundance ratios at the exact nmfz ratios specified in
Table 7. Conpare the conputed ratio to the theoretical ratio given
in Table 8.

.1 The exact mlz ratios to be nmonitored in each descriptor are shown

in Table 7. Each group or descriptor nust be nonitored in
succession, as a function of GC RT, to ensure that the CB
congeners of interest are detected. Additional niz ratios nay be
nmonitored in each descriptor, and the mlz rati os may be divided
anong nore than the descriptors listed in Table 7, provided that
the laboratory is able to nmonitor the mz ratios of all CB
congeners that may be eluted fromthe GCin a given LOC wi ndow.
The | aboratory nmust also nmonitor exact nfz ratios for congeners at
hi gher LOC to determine if fragments will conprom se neasurenent
of congeners at |ower LOC

2 The MS nust be operated in a mass-drift correction node, using PFK
to provide lock mz ratios. The |ock nmass for each group of nmiz
ratios is shown in Table 7. Each |ock mass nust be nonitored and
nmust not vary by nore than £20% t hroughout its respective RT
wi ndow. Variations of |ock mass by nore than 20% i ndicate the
presence of coeluting interferences that raise the source pressure
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and may significantly reduce the sensitivity of the M.

Rei nj ection of another aliquot of the sanple extract may not
resol ve the problem and additional cleanup of the extract nmay be
required to renmove the interference. A lock mass interference or
suppression in a RT region in which CB congeners and | abel ed
conmpounds do not elute nmay be ignored.

Al'l CB congeners and | abel ed conmpounds in the CS1 Standard nust be
within the Quality Control (QC) limts (Table 8) for their respective
i on abundance ratios; otherw se, the M5 nust be adjusted and the test
repeated until the mz ratios fall withinthe limts specified. |If
the adjustnent alters the resolution of the MS, resolution nust be
verified (Section 9.2.1) before a repeat of the test.

The peaks representing the CB congeners and | abel ed conmpounds in the
| owest concentration Calibration Standard nust have signal -t o-noi se
(S/N) ratios =10; otherw se, the M5 nust be adjusted and the test
repeated until this requirenent is net. |If this requirenment cannot
be nmet using CS0.2 then CS1 nust be used for the | owest concentration
st andar d.

Frequency of Wndow Defining Mxture (VDM
The WDM nust be anal yzed as fol |l ows:

. After the HRMS PFK tune and before any initial calibration
on each instrunent and HRGC col um used for anal ysis;

. Once at the begi nning of each 12-hour period during which
standards or sanples are anal yzed; and

. Whenever adjustments or instrument maintenance activities
are performed that may affect RTs.

The 12-hour time period for the HRGC/ HRMS syst em perform ng check
and standards calibration (initial or continuing calibration
criteria) begins at the nmoment of injection of the WDM that the

| aboratory submits as documentation of a conpliant instrunent
performance check. The time period ends after 12 hours have

el apsed according to the system cl ock

Procedure for VWM

Analyze a 1 or 2 puL aliquot of the WDM (CS1 can be used before any
initial calibration; CS3 can be used before any continuing
calibration).

Adj ust the descriptor switching times and the HRGC col um

condi tions as needed to ensure that the isoners elute in the
appropriate ion descriptors. Table 2 provides the elution order
(first/last) of the wi ndow defining conmpounds.

Techni cal Acceptance Criteria for VDM

Techni cal acceptance criteria for the WDM nust be net before any
standards, sanples, QC sanples, and required bl anks are anal yzed.
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Any anal ysi s conducted when the technical acceptance criteria have

not been net will require reanalysis at no additional cost to
USEPA.
Corrective Action for VDM
1 If the technical acceptance criteria for the WDM are not net,
the instrunent nust be adjusted and the test repeated or the
HRGC col um nust be repl aced
tial Calibration

Sunmary of Initial Calibration

Before the analysis of sanples and bl anks, and after the HRGC HRVS
system perfornance check criteria have been met, each HRGC HRVS
system nmust be calibrated with a mnimum of five concentrations to
determne instrument sensitivity and linearity of the HRGC/ HRVS
response for the Toxic congeners.

Calibrations by |Isotope Dilution

| sotope dilution is used for a calibration of the Toxics/LOC CB
Congeners. The reference conpounds for each native conpound and its
| abel ed analog are as listed in Table 2. A five- or six-point

cal i bration enconpassing the concentration range is prepared for each
native congener.

For the Toxics/LOC CB Congers determ ned by isotope dilution, the
Rel ati ve Response (RR) (labeled to native) vs. concentration in
the calibration solutions (Table 5) is conputed over the
calibration range according to the procedures described bel ow.
Five calibration points are enployed for less-sensitive HRVS
instrunents; five or six-points may be enpl oyed for nore sensitive
i nstrunents.

The response of each Toxics/LOC CB relative to its |abeled anal og
is determined using the area responses of both the primary and
secondary exact mz ratios specified in Table 7, for each

Cal i bration Standard, as foll ows:

EQ 1 Relative Response

(Al_+ A2 ) C,
RR =
(Al, + A2)) C_
Wher e,
Al, and A2, = The areas of the primary and secondary niz
ratios for the CB congener.
Al, and A2, = The areas of the primary and secondary mz

rati os for the | abel ed conpound.
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G = The concentration of the |abel ed conmpound in the
Calibration Standard (Table 5).

G, = The concentration of the native Conpound
Standard (Table 5).

To calibrate the anal ytical system by isotope dilution, inject
Calibration Standards CS1 through CS5 (Section 7.10 and Tabl e 5)
for a less sensitive instrument or CS0.2 through CS5 for a nore
sensitive instrument. Use a volune identical to the volunme chosen
in Section 9.5 and the conditions in Section 9.1.1. Conpute and
store the RR for each native Toxi cs/LOC CB Congener at each
concentration. Conpute the nean RR (RR) and the Percent Relative
Standard Deviation (¥RSD) of the five (or six) RRs.

Initial Calibration by Internal Standard

An Internal Standard calibration is applied to the deternination of
the native CB congeners for which a | abel ed conpound i s not

avail able, to the determination of the Label ed Toxi cs/LOC/ W ndow
Defini ng Congeners and Labeled C eanup Congeners, and to the

determ nati on of the Labeled Internal Standards except for CB 178.
The reference conpound for each conpound is listed in Table 2. For
the native congeners (other than the native Toxics/LOC CB Congeners),
calibration is performed at a single point using the diluted conbi ned
209- Congener Standard Sol utions. For the |abel ed conpounds, a
calibration is perforned using data fromthe five (or six) points in
the calibration for the native Toxics/LOC CB Congeners (Section
9.6.2).

Rel ati ve Response Factors (RRFs) —Internal Standard calibration
requi res the determnati on of RRFs defined by the follow ng
equati on:

EQ 2 Relative Response Factor

(A1, + A2)) C,

is

RRF =
(Alis + Azis) C:s

Wer e,

Al; and A2 = The areas of the primary and secondary niz
ratios for the CB congener.

Al;; and A2, = The areas of the primary and secondary nifz
ratios for the Internal Standard.

G, = The concentration of the Internal Standard
(Tabl e 5).

(08 = The concentration of the conpound in the

Calibration Standard (Table 5).

To single-concentration calibrate the analytical systemfor native
CB congeners other than the native Toxi cs/LOC CB Congeners by
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Internal Standard, inject the diluted combi ned 209- Congener

St andard Sol utions (Section 7.10.2.2 and Table 3). Use a vol une
identical to the volunme chosen in Section 10.3 and the conditions
in Section 9.1.1.

9.6.3.3 Compute and store the RRF for all native CB congeners except the
Native Toxics/LOC CB Congeners. Use the average response of the
| abel ed compounds at each LOC as the quantitation reference, as
shown in Table 2. For the combinations of isomeric congeners that
coelute, conpute a conmbined RRF for the coel uted group. For
exanmpl e, for B Congener 122, the areas at the two exact nfz
ratios for 104L, 105L, 114L, 123L, 118L, and 126L are sumed and
the total area is divided by 6 (because there are 6 congeners in
the quantitation reference).

NOTE: All | abel ed congeners at each LOC are used as reference to
reduce the effect of interference if a single congener is
used as reference. QOher quantitation references and
procedures may be used if the results produced are as
accurate as results produced by the quantitation references
and procedures described in this Section

9.6.3.4 Conmpute and store the RRF for the |abel ed conmpounds, except
CB 178. For the Label ed Toxi cs/ LOC/ W ndow Def i ni ng Congeners and
the Label ed Ceanup Standards, use the nearest eluted Label ed
Internal Standard as the quantitation reference, as given in Table
2. The Labeled Internal Standards are referenced to CB 178, as
shown in Table 2.

9.6.4 Frequency of Initial Calibration

9.6.4.1 Each HRGC/ HRVS system nust be calibrated prior to anal ysis of
sanpl es under the contract, whenever the Contractor takes
corrective action that may change or affect the initia
calibration criteria (e.g., ion source cleaning or repairs, colum
repl acenent, etc.), or if the calibration verification technica
acceptance criteria are not net.

9.6.4.2 If tinme still remains in the 12-hour tinme period after meeting the
techni cal acceptance for the initial calibration, sanples nay be
anal yzed. It is not necessary to analyze a Calibration

Verification Standard within this 12-hour period if the Initial
Calibration Standard that is the same concentration as the
Calibration Verification Standard neets the technical acceptance
criteria. Quantitation of all the sanples and blank results are
necessary against the RR and the nmean RRF (RRF) fromthe initial
cal i bration.

9.6.5 Procedure for Initial Calibration

9.6.5.1 Inject a volume identical to the volune chosen in Section 9.5 and
the conditions in Section 9.1.1. of each of the remaining
Calibration Standards (CS0.2 or CS2) through CS5. This vol une
must be identical to the volume and conditions chosen for the
HRGC/ HRMS system perfornmance check. |f concentrations of all 209
congeners are required then inject a volune identical to the
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vol ume chosen in Section 9.5 and the conditions in Section 9.1.1
of the diluted conmbi ned 209-Congener Standard Sol ution.

.2 Conmpute the RR and RRF for each native and | abel ed congener
respectively at each concentration |evel.

.3 Determne RTs, S/Nratios, and ion abundance ratios for al
Cal i brati on Standards.

Techni cal Acceptance criteria for Initial Calibration

.1 Al Initial Calibration Standards nust be anal yzed at the
concentration and frequency descri bed.

.2 The ion ratios nmust fall within the linmts specified in Table 8.
.3 The S/INratios for the HRGCZ HRMS signal in every SICP nust be

>10.
.4 The RTs nust fall within the appropriate RT wi ndows established by

anal ysi s of CSl.

.5 The 9RSD for the RR nust be x20% over the five- to six-point
cal i brati on.

Corrective Action for Initial Calibration

.1 If the initial calibration technical acceptance criteria are not

met, inspect the systemfor problens. It may be necessary to

change col umms, adjust the system and recalibrate until all the
techni cal acceptance criteria are net.

.2 Al initial calibrations’ technical acceptance criteria must be
met before any I PR, sanples, or blanks are anal yzed. Any analysis
conduct ed when the technical acceptance criteria have not been net
will require reanal ysis at no additional cost to USEPA

Continuing Calibration

Surmary of Calibration Verification

.1 Calibration verification consists of verification of the m d-point
CS3 Standard RR and RRF.

Frequency of Calibration Verification

.1 A CS3 Standard nmust be anal yzed at the begi nning of each 12-hour
peri od during which sanple data are collected, but after the HRVGS
systemtune, as well as at the end of each 12-hour period. |If

requi red, the diluted conbi ned 209- Congener Standard Sol utions
(Section 7.10.2.2) nust al so be analyzed at the begi nning of each
12-hour period, but after the CS3. The CS3 Standard anal yzed at
the end of a 12-hour period may al so be used as the beginning of
the next 12-hour period.

Procedure for Calibration Verification

Page 4-33 of 94 DFCBO1. 0 (9/04)



Exhi bit D CB Congeners -- Section 9
Calibration and Standardization (Con’'t)

9.7.3.1 Infject 1 or 2 uL of the CS3 Calibration Standard and neasure the
SICP areas for the anal ytes and conpute the ion abundance rati os
at the exact nmiz ratios. Conpare the ratio to the theoretical
ratio. Verify that the system neets the ion abundance ratios, the
mnimum S/ N ratios, and RT criteria. Conpute the concentrations
of the Toxics/LOC CB Congeners based on the initial calibration

9.7.3.2 For each required native, LQOC, and |abel ed congener, conpare the
concentration with the calibration verification linit in Table 6.

9.7.4 Techni cal Acceptance Criteria for Calibration Verification

9.7.4.1 Al'l congeners in the standard must be with nmust be within their

respective ion abundance rati os.

9.7.4.2 The RRTs of the congeners in the standard will be within the
l[imts defined in Table 2.

9.7.4.3 The peaks representing the congeners in the standard nust have a
S/Nratio greater than or equal to 10.

9.7.4.4 The concentration cal cul ated for each congener in the standard
nmust be within the Iimts described in Table 6.

9.7.5 Corrective Action for Calibration Verification

9.7.5.1 Calibration Verification technical acceptance criteria nmust be net
before any sanples or blanks are analyzed. Any analysis conducted
when the techni cal acceptance criteria have not been net will
require reanalysis at no additional cost to USEPA.

9.7.5.2 If the calibration technical acceptance criteria are not net,
i nspect the systemfor problens. It nmay be necessary to change
columms, adjust the system and recalibrate. If recalibration is
required, recalibration for the 209 congeners nust al so be
per f or med.
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PROCEDURE

Sanpl e Preparation

.1

1

If insufficient sanple anounts (less than 90% of the required anount
is received to performthe analysis, the Contractor will contact the
Sanmpl e Managenment Office (SMD) to apprise themof the problem SMO
will contact the Region for instructions. The Region will either
require that no sanple anal yses be perfornmed, or require that a
reduced vol unme be used for sanple analysis. No other changes in the
anal yses will be permitted. The Contractor w |l docunent the
Region’s decision in the Sanple Delivery Goup (SDG Narrative.

If multi-phase sanples (e.g., a two-phase liquid sanple, oily

sl udge/ sandy soil sanples) are received by the Contractor, the
Contractor will contact SMOto apprise themof the type of sanple
received. SMOw Il contact the Region. |If all phases of the sanple
are anenable to analysis, the Region may require the Contractor to do
any of the follow ng:

. M x the sanpl e and anal yze an aliquot fromthe honobgeni zed
sanpl e.
. Separate the phases of the sanple and analyze each phase

separately. SMO will provide EPA Sanple Nunbers for the
addi ti onal phases.

. Separ ate the phases and analyze one or nore of the phases, but
not all of the phases. SMOw || provide EPA Sanple Nunbers for
the additional phases, if required.

. Do not analyze the sanple.

If not all phases are anenable to analysis (i.e., outside scope),
the Region may require the Contractor to do any of the foll ow ng:

. Separate the phase(s) and anal yze the phase(s) that is
anmenable to analysis. SMO w ||l provide EPA Sanpl e Nunbers
for the additional phases, if required.

. Do not anal yze the sanple.

No ot her changes in the analyses will be pernitted. The
Contractor will docunment the Region’s decision in the SDG
Narrative.

Aqueous Sanpl es

Three procedures are provided for the extraction of Chlorinated
Bi phenyl (CB) congeners from aqueous sanples:

. Solid phase extraction (SPE)
. Separatory funnel extraction (SFE)
. Continuous liquid-liquid extraction (CLLE)
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10.1.3.1.1 Solid Phase Extraction

10.1.3.1.1.1

10.1.3.1.1.1.1

10.1.3.1.1.1.2

10.1.3.1.1.2

10.1.3.1.1. 2.1

10.1.3.1.1.2. 2

10.1.3.1.1.2.3

10.1.3.1.1.2. 4

10.1.3.1.1.2.5

10.1.3.1.1.2.6

Di sk Preparation

Renmove the test tube fromthe suction flask. Place an
SPE di sk on the base of the filter holder and wet with
nmet hyl ene chloride. Wile holding a GWw 150 filter above
the SPE disk with tweezers, wet the filter with nmethyl ene
chloride and lay the filter on the SPE di sk, making sure
that air is not trapped between the filter and disk

Clamp the filter and SPE di sk between the 1 L gl ass
reservoir and the vacuumfiltration flask.

Ri nse the sides of the reservoir with approxi mately 15 niL
of methyl ene chloride using a squeeze bottle or pipet.
Apply the vacuum nonmentarily until a few drops appear at
the drip tip. Release the vacuum and allow the
filter/disk to soak for approximately 1 min. Apply
vacuum and draw all of the nethylene chloride through the
filter/disk. Repeat the wash step with approxi mately

15 nmL of acetone and allow the filter/disk to air dry.

Sampl e Extraction

Pre-wet the disk by adding approximately 20 niL of

nmet hanol to the reservoir. Pull nobst of the methano
through the filter/disk, retaining a |ayer of nethano
approximately 2 nmthick on the filter. Do not allowthe
filter/disk to go dry fromthis point until the
extraction is conpleted.

Add approxi mately 20 nL of reagent water to the reservoir
and pull nost through, leaving a | ayer approxinmately 2 nm
thick on the filter/disk

Measure out a 1 L sanple aliquot into a clean graduated
cylinder. To this, add 5 nL of nethanol and 1 nmL of the
Label ed Toxi cs/ LOC/ W ndow- Def i ni ng Congeners Standard
Spi ki ng Solution (Section 7.12) and all ow equilibration

Add the sanple to its respective reservoir and turn on
the vacuumto begin the extraction. Rinse the graduated
cylinder twice with 5 nL of reagent water and add these
rinses to the reservoir. Adjust the vacuumto conplete
the extraction in no less than 10 nin. For sanples
containing a high concentration of particles (suspended
solids), the extraction tine may be an hour or |onger.

Before the entire sanple has been pulled through the
filter/disk, rinse the sides of the reservoir with small
portions of reagent water.

Partially dry the filter/di sk under a vacuum for
approxi mately 3 mn.
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Elution of the Filter/Di sk

Rel ease the vacuum renove the entire
filter/disk/reservoir assenbly fromthe vacuum fl ask, and
enpty the flask. Insert a test tube for eluant
collection into the flask. The test tube should have
sufficient capacity to contain the total volune of the

el ution solvent (approximately 50 nmL) and should fit
around the drip tip. The drip tip should protrude into
the test tube to preclude |oss of a sanple from
spattering when the vacuumis applied. Reassenble the
filter/disk/reservoir assenbly on the vacuum fl ask.

Wet the filter/disk with 4-5 nL of acetone. Allow the
acetone to spread evenly across the disk and soak for 15-
20 sec. Pull the acetone through the disk, releasing the
vacuum when approxi mately 1 mm thi ckness renmi ns on the
filter.

Rel ease the vacuum renove the filter/disk/reservoir
assenbly, and renove the test tube containing the sanple
solution. Quantitatively transfer the solution to a

250 nL separatory funnel and proceed to Section 10.2 for
back- extracti on.

Separatory Funnel Extraction

Measure out a 1 L sanple aliquot into a clean graduated
cylinder. To this, add 1 nL of the Label ed

Toxi cs/ LOC/ W ndow Defi ni ng Congeners Standard Spi ki ng

Sol ution (Section 7.12) and allow equilibration. Pour the
spi ked sanple into a 2 L separatory funnel. Rinse the
graduated cylinder twice with 5 nL of reagent water and add
these rinses to the separatory funnel

Add 60 nlL nethyl ene chloride to the graduated cylinder to
rinse the inner surface. Transfer the solvent to the
separatory funnel and extract the sanple by shaking the
funnel for 2 mn. with periodic venting. Allow the organic
| ayer to separate fromthe aqueous phase for a m ni num of
10 min. If an emulsion forns that is nore than one-third
the volune of the solvent |ayer, then enploy nechanica
techni ques to conpl ete the phase separation (see Note
below). Drain the nethylene chloride extract through a
solvent-rinsed gl ass funnel approximately one-half full of
granul ar anhydrous sodium sulfate (Section 7.2.1) supported
on clean glass-fiber paper into a solvent-rinsed
concentration device.

NOTE: |If an emul sion forms, the | aboratory nust enpl oy
mechani cal techni ques to conpl ete the phase
separation. The optinumtechni que depends upon the
sanpl e, but may include stirring, filtration through
gl ass wool, uses of phase separation paper,
centrifugation, uses of an ultrasonic bath with ice,
addition of NaCl, or other physical nethods.
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.2.3 Extract the water sanple two nore tines with 60 nmL portions

of methylene chloride. Drain each portion through the
sodium sul fate into the concentrator. After the third
extraction, rinse the separatory funnel with at l[east 20 nL
of methylene chloride, and drain this rinse through the
sodiumsulfate into the concentrator. Repeat this rinse at
| east twice. Set aside the funnel with sodiumsulfate if
the extract is to be conbined with the extract fromthe
particles.

.2.4 Concentrate the extract using one of the macro-concentration

procedures in Section 10. 3.

.3 Conti nuous Liquid-Liquid Extraction

.3.1 Pl ace 100 to 150 nL nethyl ene chloride in each continuous
extractor and 200-300 nL in each distilling flask.

.3.2 Measure out a 1 L sanple aliquot into a clean graduated

cylinder. To this, add 1 nlL of the Label ed

Toxi cs/ LOC/ W ndow- Def i ni ng Congeners Standard Spi ki ng
Solution (Section 7.12) and allow equilibration. Pour the
spi ked sanple into the extractor. Rinse the graduated
cylinder with 50-100 nL of nethylene chloride and add this
rinse to the extractor.

.3.3 Begin the extraction by heating the flask until the

met hyl ene chloride is boiling. Wen properly adjusted, 1-2
drops of nethylene chloride per second will fall fromthe
condenser tip into the water. Extract the conmpound for 16-
24 hours.

.3.4 Renove the distilling flask, estimte and record the vol une

of extract (to the nearest 100 nlL), and pour the contents

t hrough a drying colunn containing 7-10 cmof granul ar
anhydrous sodium sulfate into a 500 nL Kuderna-Dani sh (K-D)
evaporator flask equipped with a 10 nL concentrator tube
Rinse the distilling flask with 30 to 50 nL of nethyl ene

chl oride and pour through the drying colum. Concentrate
and exchange to hexane per Section 10.4 and back-extract per
Section 10. 2.

Soi | / Sedi ment Sanpl es

Decant and discard any water |ayer on a sedinent sanple. M x sanples
thoroughly, especially conposited sanples. Discard any foreign
obj ects such as sticks, |eaves, and rocks.

Percent Solid

| mredi ately after wei ghing each sanple for extraction, weigh
5.00-10.0 g of the soil/sedinent into a tared crucible. Determ ne
the Percent Solid by drying overnight at 105°C. Allow cooling in
a desiccator before weighing. Concentrations of individual toxic
congeners will be reported relative to the dry wei ght of

soi | / sedi nent .

Page 4-38 of 94



10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

Exhi bit D CB Congeners — Section 10
Procedure (Con't)

EQ 3. Calculation of Percent Solid

grams of dry sample
grams of wet sample

% Solid = x 100

Soxhl et/ Dean- Stark (SDS) Extraction

Charge a clean extraction thinble (Section 6.4.2.2) with 5.0 g
of activated 100/ 200 mesh silica (Section 7.5.1.1) topped with
100 g of quartz sand (Section 7.3.2).

NOTE: Do not disturb the silica |layer throughout the extraction
process.

Pl ace the thinble in a clean extractor. Pl ace 30-40 nlL of
toluene in the receiver and 200-250 nmL of toluene in the flask.

Pre-extract the glassware by heating the flask until the
toluene is boiling. Wen properly adjusted, 1-2 drops of
toluene will fall per second fromthe condenser tip into the
receiver. Extract the apparatus for a mini mum of 3 hours.

After pre-extraction, cool and di sassenble the apparatus
Rinse the thinble with toluene and allow to air dry.

Wei gh approximately 10 g of a sanple, to the nearest 0.1 g, and
spike with 1 nL of the Labeled Toxics/LOC W ndow Defi ni ng
Congeners Standard Spi king Solution (Section 7.12). Transfer
this into the thinble and manually mx into the sand | ayer with
a clean netal spatula, carefully breaking up any large |unps of
t he sampl e.

Reassenmbl e the pre-extracted SDS apparatus, and add a fresh
charge of toluene to the receiver and reflux flask. Apply
power to the heating nmantle to begin refluxing. Adjust the
reflux rate to match the rate of percolation through the sand
and silica beds until water renpval |essens the restriction to
toluene flow. Frequently check the apparatus for foamn ng
during the first 2 hours of extraction. |If foam ng occurs,
reduce the reflux rate until foam ng subsides.

Drain the water fromthe receiver at 1-2 hours and 8-9 hours,
or sooner if the receiver fills with water. Reflux the sanple
for a total of 16-24 hours. Cool and disassenble the
apparatus. Record the total volune of water coll ected.

Renove the distilling flask. Drain the water fromthe Dean-
Stark receiver and add any toluene in the receiver to the
extract in the flask.

Concentrate the extracts fromparticles to approxinately 10 niL
using the rotary evaporator (Section 10.3.1) or heating mantle
(Section 10.3.2), transfer to a 250 nL separatory funnel, and
proceed with back-extraction (Section 10.2).
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Ti ssue Sanpl es

Honogeni zati on

Bef ore processing tissue sanples, the |aboratory nust determ ne
the exact tissue to be anal yzed. Conmon requests for anal ysis of
fish tissue include whole fish-skin on, whole fish-skin renoved,
edible fish fillets (filleted in the field or by the | aboratory),
specific organs, and other portions. Once the appropriate tissue
has been determ ned, the sanple nust be honpgeni zed.

Sanpl es are honogeni zed while still frozen, where practical
If the | aboratory nust dissect the whole fish to obtain the
appropriate tissue for analysis, the unused tissues may be
rapidly re-frozen and stored in a clean glass jar for
subsequent use.

Each analysis requires 10 g of tissue (wet weight). Therefore,
the | aboratory shoul d honpgeni ze at | east 20 g of tissue to
allow for reextraction of a second aliquot of the same
hormogeni zed sanple, if reanalysis is required. Wen whole fish
anal ysis is necessary, the entire fish is honpbgenized.

Honogeni ze the sanmple in a tissue honogenizer (Section 6.2.3)
or grind in a neat grinder (Section 6.2.4). Cut tissue too
large to feed into the grinder into snaller pieces. To assure
honmogeneity, grind three times.

Transfer approximately 10 g (wet weight) of honopgenized tissue
to a clean, tared, 400-500 nL beaker

Transfer the remai ni ng honogeni zed tissue to a clean jar with a
pol ytetrafl uoroethylene (PTFE)-lined lid. Seal the jar and
store the tissue at less than -10°C. Return any tissue that
was not honogeni zed to its original container and store at |ess
than -10°C

Soxhl et Extraction

Spi ke 1 nmL of the Label ed Toxi cs/LOCT W ndow Def i ni ng Congeners
St andard Spi king Solution (Section 7.12) into the sanple.

Add 30 to 40 g of powdered anhydrous sodi um sul fate (Section
7.2.2) to each of the beakers and m x thoroughly. Cover the
beakers with alumnumfoil and allow equilibration for 12-24
hours. Renix before extraction to prevent clunping.

Assenbl e and pre-extract the Soxhl et apparatus per Sections
10.1.4.2.3 - 10.1.4.2.4, except use the (1:1) (v/v)
hexane/ met hyl ene chloride mxture for the pre-extraction and
rinsing and omt the quartz sand.

Reassenbl e the pre-extracted Soxhl et apparatus and add a fresh

charge of (1:1) (v/v) hexanel/ nethylene chloride to the refl ux
flask.
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.5 Transfer the sanpl e/sodium sul fate mi xture (Section 10.1.5.2.2)

to the SDS thinble, and install the thinble in the Soxhl et
appar at us.

.6 Ri nse the beaker with several portions of solvent mxture and

add to the thinble. Fill the thinble/receiver with sol vent.
The extract process takes 18-24 hours.

.7 After extraction, cool and disassenble the apparatus.

. 8 Quantitatively transfer the extract to a nacro-concentration

device (Section 10.3) and concentrate to near dryness. Set
asi de the concentrati on apparatus for reuse.

.9 Conmpl ete the renpval of the solvent using the nitrogen bl owdown

procedure (Section 10.4) and a water bath tenperature of 60°C
Wei gh the receiver, record the weight, and return the receiver
to the bl omdown apparatus, concentrating the residue until a
constant weight is obtained.

Percent Li pids

.1 Re- di ssol ve the residue fromSection 10.1.5.2.9 in the receiver

i n hexane and spi ke 1.00 nL of the Label ed C eanup Standard
Spi king Solution (Section 7.13) into the solution.

.2 Transfer the resi due/ hexane to the anthropogenic isolation

columm (Section 10.5.5.2), retaining the boiling chips in the
concentration apparatus. Use several rinses to assure that al
material is transferred. |f necessary, sonicate or heat the
receiver slightly to assure that all material is re-dissolved.
Al'l ow the receiver to dry. Wigh the receiver and boiling
chips to three significant figures.

.3 Calculate the lipid content to the nearest three significant

figures as foll ows:

EQ 4 Percent Lipid Deternination

Weight of residue (g)
Weight of tissue (g)

Percent Lipid = x 100

10.1.5.3.4 The | aboratory shoul d deternmine the lipid content of the blank

to assure that the extraction systemis working effectively.

10.2 Back-Extraction with Base and Acid

10. 2.1

Back-extraction is applied to extracts from aqueous and soil/sedi nment
sanmpl es. Back-extraction is applied directly to Solid phase
extraction extracts. Back-extraction is applied to extracts fromthe
separatory funnel, CLLE, and SDS procedures after nacro-concentration
(Section 10.3) of the extract. Back-extraction may not be necessary
for some sanples. For sone sanples, the presence of color in the
extract may indicate that back-extraction is necessary. |f back-
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10. 2.2

10.2.3

10.2. 4

10. 2.5

10. 2.6

extraction is not performed, spike 1 nL of the Label ed A eanup
Standard Spi king Solution (Section 7.13) into the extract and
concentrate the extract for cleanup or analysis (Section 10.4). |If
back-extraction is necessary, spike 1 nL of the Labeled C eanup

St andard Spi king Sol ution (Section 7.13) into the extracts and
proceed with nacro-concentration

Transfer the (concentrated) extract to a 250 nL separatory funnel.

Ri nse the concentration vessel with small portions of hexane, adjust
t he hexane volume in the separatory funnel to 10-20 nlL and proceed to
back-extraction. Partition the extract against 50 nL of potassium
hydr oxi de solution (Section 7.1.1). Shake for 2 nmin. with periodic
venting into a hood. Renove and discard the aqueous | ayer. Repeat
the base washing until no color is visible in the aqueous |ayer, to a
maxi mum of four washes. Mnimze contact tine between the extract
and the base to prevent degradation of the CB congeners. Stronger

pot assi um hydroxi de sol uti ons nay be used for back-extraction

Partition the extract against 50 nL of sodium chloride solution
(Section 7.1.4) in the same way as with base. Discard the aqueous
| ayer.

Partition the extract against 50 nL of sulfuric acid (Section 7.1.2)
in the sane way as with base. Repeat the acid washing until no col or
is visible in the aqueous layer, to a maxi mum of four washes.

Repeat the partitioning against sodiumchloride solution and discard
t he aqueous | ayer.

Pour each extract through a drying colum containing 7 to 10 cm of
granul ar anhydrous sodium sul fate (Section 7.2.1). Rinse the
separatory funnel with 30 to 50 niL of solvent, and pour through the
drying colum. Collect each extract in a round-bottom fl ask.
Reconcentrate the sanple Sections 10.3 - 10.4, and cl eanup the
sanpl es per Section 10.5.

10. 3 Macro-Concentration

Extracts in toluene are concentrated using a rotary evaporator or a
heating mantle; extracts in nethylene chloride or hexane are
concentrated using a rotary evaporator, heating nantle, or Kuderna-
Dani sh appar atus.

NOTE: In the concentration procedures bel ow, the extract must not be

10.3.1

10.3.1.1

allowed to concentrate to dryness because the nobno- through tri-
chl orobi phenyls nay be totally or partially |ost.

Rot ary Evaporation - Concentrate the extracts in separate round-
bottom f | asks.

Assenbl e the rotary evaporator according to manufacturers
instructions, and warmthe water bath to 45°C. On a daily basis,
pre-clean the rotary evaporator by concentrating 100 nL of clean
extraction solvent through the system Between sanples, three 2-3
nmL aliquots of solvent should be rinsed down the feed tube into a
wast e beaker.

Page 4-42 of 94



10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

Exhi bit D CB Congeners — Section 10
Procedure (Con't)

Attach the round-bottom flask containing the sanple extract to the
rotary evaporator. Slowy apply a vacuumto the system and begin
rotating the sanple flask.

Lower the flask into the water bath, and adjust the speed of
rotation and the tenperature as required to conplete concentration
in 15-20 min. At the proper rate of concentration, the flow of
solvent into the receiving flask will be steady, but no bunping or
visible boiling of the extract will occur

NOTE: If the rate of concentration is too fast, analyte | oss nay
occur.

When the liquid in the concentration flask has reached an apparent
vol une of approximately 2 nmL, renove the flask fromthe water bath
and stop the rotation. Slowy and carefully, adnmit air into the
system Be sure not to open the valve so quickly that the sanple
is blown out of the flask. Rinse the feed tube wth approxi mately
2 nmL of solvent.

The extract is now ready for back-extraction, or mcro-
concentration and sol vent exchange.

Heating Mantle - Concentrate the extracts in separate round-bottom
fl asks.

Add 1 or 2 clean boiling chips to the round-bottom flask, and
attach a three-ball macro Snyder columm. Pre-wet the col um by
addi ng approximately 1 mL of solvent through the top. Place the
round-bottom flask in a heating mantle and apply heat as required
to conplete the concentration in 15-20 nin. At the proper rate of
distillation, the balls of the columm will actively chatter but
the chanmbers will not flood

VWhen the |iquid has reached an apparent vol une of approxi mately

10 nL, renove the round-bottomflask fromthe heating mantl e and
all ow the solvent to drain and cool for at least 10 min. Renove
the Snyder colum and rinse the glass joint into the receiver with
smal | portions of the solvent.

The extract is now ready for back-extraction, or mcro-
concentration and sol vent exchange.

Kuder na- Dani sh (K-D) - Concentrate the extracts in separate 500 nmi_
K-D fl asks equi pped with 10 nmL concentrator tubes. The K-D techni que
is used for solvents such as nmethyl ene chloride and hexane. Tol uene
is difficult to concentrate using the K-D techni que unl ess a water
bath fed by a steam generator is used.

Add 1 or 2 clean boiling chips to the receiver. Attach a three-
ball macro Snyder columm. Pre-wet the colum by addi ng
approximately 1 nL of solvent through the top. Place the K-D
apparatus in a hot water bath so that the entire | ower rounded
surface of the flask is bathed with steam
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Adj ust the vertical position of the apparatus and the water
tenperature as required to conplete the concentration in 15-
20 min. At the proper rate of distillation, the balls of the
colum will actively chatter but the chanbers will not flood

When the liquid has reached an apparent volunme of 1 nlL, renove the
K-D apparatus fromthe bath and allow the sol vent draining and
cool for at least 10 min. Renove the Snyder colum and rinse the
flask and its lower joint into the concentrator tube with

1-2 mL of solvent. A 5 nL syringe is recommended for this
operati on.

Renmove the three-ball Snyder colum, add a fresh boiling chip, and
attach a two-ball micro Snyder colum to the concentrator tube.
Pre-wet the columm by addi ng approximately 0.5 nL of solvent
through the top. Place the apparatus in the hot water bath.

Adj ust the vertical position and the water tenperature as required
to conplete the concentration in 5-10 min. At the proper rate of
distillation, the balls of the columm will actively chatter but
the chambers will not flood.

When the liquids reach an apparent volune of 0.5 nL, renove the
apparatus fromthe water bath and allowit to drain and cool for
at | east 10 min.

The extract is now ready for back-extraction, or mcro-
concentration and sol vent exchange.

M cro- Concentration and Sol vent Exchange

Transfer the extracts from Section 10.3 to a bl owdown vial using 2-3
ri nses of solvent.

Extracts are to be subjected to Gel Perneati on Chronatography (GPC)
Cl eanup are exchanged into methylene chloride. Extracts to be

cl eaned up using silica gel, carbon, Florisil, and/or HPLC are
exchanged i nto hexane.

Transfer the vial containing the sanple extract to a nitrogen
bl owdown devi ce. Adjust the flow of nitrogen so that the surface of
the solvent is just visibly disturbed.
NOTE: A large vortex in the solvent may cause anal yte | oss.
Lower the vial into a 45°C water bath and conti nue concentrating.
If the extract or an aliquot of the extract is to be concentrated
to dryness for weight determnation (Sections 10.1.5.2.9), bl ow
dry until a constant weight is obtained.
If the extract is to be concentrated for injection into the Gas

Chr omat ogr aph/ Mass Spectroneter (GC/ M5) or the solvent is to be
exchanged for an extract cleanup, proceed as foll ows:
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1 When the volume of the liquid is approximately 100 pL, add
2-3 nL of the desired solvent (nethylene chloride for GPC and
HPLC, or hexane for the other cleanups) and continue
concentration to approximately 100 pL, repeat the addition of
sol vent and concentrate once nore.

2 If the extract is to be cleaned up by GPC, adjust the vol une of
the extract to 5.0 nL with methyl ene chloride. |f the extract
is to be cleaned up by HPLC, concentrate the extract to 1.0 mL.
Proceed with GPC or HPLC Cl eanup (Sections 10.5.1 and 10.5.4).

3 If the extract is to be cleaned up by colum chromat ography
(silica gel, Carbopak/Celite, or Florisil), bring the fina
volunme to 1.0 nL with hexane. Proceed with a colum cl eanup

4 If the extract is to be concentrated for injection into the
GC/ M5 (Section 10.6.3), quantitatively transfer the extract to
a 0.3 nL conical vial for final concentration, rinsing the
larger vial with hexane and adding the rinse to the conica
vial. Reduce the volume to approximately 100 pL. Add 20 pL of
nonane to the vial, and evaporate the solvent to 20 pL. Sea
the vial and label with the Sanple Nunmber. Store in the dark
at roomtenperature until ready for GO MS analysis. |f GO/ M
analysis will not be perforned on the sane day, store the via
at less than -10°C

10.5 Sanple d eanup

The cleanup may not be necessary for relatively clean sanples (e.qg.
treated effluents, groundwater, and drinking water). |f particular
circunstances require the use of cleanup procedure, the | aboratory nay
use any or all of the procedures bel ow

10.5.1

10.5.1.1

10.5.1. 2

Gel Perneation Chronmat ography (GPC)

GPC renoves high nol ecul ar wei ght interferences that cause GC col um
performance to degrade. It should be used for all soil and sedi nent
extracts. It may be used for water extracts that are expected to
contai n high nol ecul ar wei ght organi ¢ conpounds (e.g., polymeric
materials and humic acids). It should also be used for tissue
extracts after an initial cleanup on the anthropogenic isolation
columm (Section 10.5.5).

Prepare the GPC colum by placing 70 to 75 g of SX-3 Bi o-beads
(Section 6.6.1.1) in a 400-500 nm. beaker. Cover the beads with
nmet hyl ene chl oride and all ow swelling overnight (a minimm of 12
hours). Transfer the swelled beads to the columm (Section
6.6.1.1) and punp solvent through the colum, frombottomto top
at 4.5 - 5.5 nL/mn before connecting the colum to the detector.
After purging the colum with solvent for 1 to 2 hours, adjust the
colum head pressure to 7 to 10 psig and purge for 4 to 5 hours to
renove air. Mintain a head pressure of 7-10 psig. Connect the
colum to the detector (Section 10.5.5).

Calibrate the colum by loading 5.0 nL of the GPC calibration
solution (Section 7.4) into the sanple loop. |Inject the GPC
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10.5.1.3

10.5.2

10.5.2.1

10.5.2.2

10.5.2.3

10.5.2. 4

10.5.2.5

10.5.2.6

S
pol

calibration solution and record the signal fromthe detector. The
elution pattern will be corn oil, BEHP, nethoxychlor, perylene,
and sulfur. Set the "dunp tinme" to allow greater than 85%  renoval
of BEHP and greater than 85%col |l ection of nethoxychlor. Set the
"collect time" to the tine of the sul fur peak maxi mum Verify the
calibration with the GPC calibration solution after every 20
extracts. The calibration is verified if the recovery of the

nmet hoxychlor is greater than 85% If calibrations are not
verified, the systemnust be recalibrated using the GPC
calibration solution, and the previous sanple batch nust be
reextracted and cl eaned up using the calibrated GPC system

Filter the extract or |oad through the filter hol der (Section
6.6.1.3) to renove particles. Load the 5.0 nL extract onto the
colum. Elute the extract using the calibration data determ ned
in Section 10.5.1.2. Collect the eluate in a clean 400-500 nL
beaker. Allowthe systemto rinse for an additional 10 m n.
before injecting the next sanple. Rinse the sanple |oading tube

t horoughly wi th nethyl ene chloride between extracts to prepare for
the next sanple. |f an extract is encountered that could overl oad
the GPC colum to the extent that carry-over could occur, a 5.0 nL
nmet hyl ene chl oride bl ank nust be run through the systemto check
for carry-over. Concentrate the eluate per Sections 10.3 and 10.4
for further cleanup or injection into the GO/ MS.

ica CGCel (acid, neutral, and base) cleanup is used to renbve non-
ar and polar interferences.

Pl ace a glass wool plug in a 15 nm | D chronat ography colum
(Section 6.6.4.2). Pack the colum bottomto top with: 1 g silica
gel (Section 7.5.1.1), 4 g basic silica gel (Section 7.5.1.3), 1 ¢
silica gel, 8 g acidic silica gel (Section 7.5.1.2), 2 g silica
gel, and 4 g granul ar anhydrous sodium sulfate (Section 7.2.1).
Tap the colum to settle the adsorbent. Colunn packing nateri al
may be slurried in hexane to aid settling.

Pre-elute the columm with 50-100 nL of hexane. Cl ose the stopcock
when the hexane is within 1 mm of the sodiumsulfate. D scard the
eluate. Check the colum for channeling. |f channeling is
present, discard the columm and prepare anot her.

Apply the concentrated extract to the colum. Open the stopcock
until the extract is within 1 mmof the sodiumsulfate

Rinse the receiver twice with 1 nL portions of hexane, and apply
separately to the colum. Hute the CB congeners with 25 niL of
hexane and coll ect the eluate.

Concentrate the eluate (per Sections 10.3 and 10.4) for further
cl eanup or injection into the HPLC or GC/ MS.

For extracts of sanples known to contain large quantities of other
organi ¢ conmpounds, it may be advisable to increase the capacity of
the silica gel colum. This nay be acconplished by increasing the
strengths of the acidic and basic silica gels. The acidic silica
gel (Section 7.5.1.2) may be increased in strength to as nuch as
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40% wW w (6.7 g sulfuric acid added to 10 g silica gel). The basic
silica gel (Section 7.5.1.3) may be increased in strength to as
much as 33% ww (50 nL 1N NaOH added to 100 g silica gel), or the
potassiumsilicate (Section 7.5.1.4) may be used.

NOTE: The use of stronger acidic silica gel (44%ww nmay lead to
charring of organic compounds in some extracts. The charred
material may retain some of the analytes and |l ead to | ower
recoveries of the CB congeners. |Increasing the strengths of
the acid and basic silica gel may also require increased
vol unes of hexane than those specified above to elute the
anal ytes fromthe col um.

The carbon colum’s cl eanup can be used to separate Congeners 77,
126, and 169 fromthe nono- and di-ortho-substituted CB congeners.

Cut both ends froma 50 nL di sposabl e serol ogi cal pipet (Section
6.6.3.2) to produce a 20 cmcolum. Fire-polish both ends and

flare both ends if desired. Insert a glass wool plug at one end,
and pack the columm with 3.6 g of Carbopak/Celite (Section
7.5.2.3) to forman adsorbent bed 20 cmlong. Insert a glass woo

plug on top of the bed to hold the adsorbent in place.

Pre-elute the columm with 20 nL each in succession of toluene,
net hyl ene chl ori de, and hexane.

When the solvent is within 1 nm of the colum packing, apply the
n- hexane sanple extract to the colum. Rinse the sanple container
twice with 1 nL portions of hexane and apply separately to the
colum. Apply 2 nL of hexane to conplete the transfer.

Elute the colum with 25 nL of n-hexane and collect the eluate.
This fraction wll contain the nono- and di-ortho CB congeners.
If carbon particles are present in the eluate, filter through

gl ass-fiber filter paper.

Elute the colum with 15 nL of nethanol and discard the el uate.
The fraction discarded will contain residual |ipids and other
potential interferents, if present.

Elute the colum with 15 nmL of toluene and collect the el uate.
This fraction will contain Congeners 77, 126, and 169. |If carbon
particles are present in the eluate, filter through gl ass-fiber
filter paper.

Concentrate the fractions per Section 10.3 and 10.4 for further
cleanup or injection into the HPLC or GU Ms.

HPLC is used to provide specificity for certain congeners and
congener groups.

Col umm Cali bration

Prepare a Calibration Standard contai ning the Toxics and ot her
congeners of interest at the concentrations of the stock
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solution in Table 3, or at a concentration appropriate to the
response (not exceeding the linearity) of the detector.

.2 Inject the Calibration Standard into the HPLC and record the

signal fromthe detector. Collect the eluant for reuse
Elution will be in the order of the di-ortho, nono-ortho, and
non-ort ho congeners.

.3 Establish the collection tinme for the congeners of interest.

Followi ng calibrations, flush the injection systemw th sol vent
to ensure that residual CB congeners is renoved fromthe
system

.4 Verify the calibration with the calibration solution after

every 20 extracts. The calibration is verified if the recovery
of the CB congeners is 75-125% conpared to the initia
calibration. |If calibrations are not verified, the system nust
be recalibrated using the calibration solution, and the
previous 20 sanpl es nust be reextracted and cl eaned up using
the calibrated system

Extract C eanup

.1 Ri nse the sides of the vial containing the sanmple and adjust to

the volune required for the sanple loop for injection.

.2 Inject the sanple extract into the HPLC

.3 Elute the extract using the calibration data determined in

Section 10.5.4.1. Collect the fraction(s) in clean 20 nL
concentrator tubes.

.4 If an extract containing greater than 500 ug of total CB

congeners i s encountered, a blank rmust be run through the
systemto check for carry-over

.5 Concentrate the eluate per Section 10.4 for injection into the

GC/ MB.

Ant hr opogeni ¢ Isol ation Colum Cleanup is used for renpoval of |ipids
fromtissue sanpl es.

Prepare the colum as given in Section 7.5.3.

Pre-elute the columm with 100 nmL of hexane. Drain the hexane
layer to the top of the colum, but do not expose the sodi um
sul fate.

Load the sanple and rinses (Section 10.1.5.3.2) onto the colum by
drai ning each portion to the top of the bed. Elute the CB
congeners fromthe colum into the apparatus used for
concentration (Section 10.3) using 200 nlL of hexane.

Renove a small portion (e.g., 50 pL) of the extract for

determ nation of residue content. Estimate the percent of the
total that this portion represents. Concentrate the small portion
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to constant wei ght per Section 10.4.4.1. Calculate the tota

anount of residue in the extract. |If nore than 500 ng of naterial
remai ns, repeat the cleanup using a fresh ant hropogenic isolation
col um.

I f necessary, exchange the extract to a solvent suitable for the
addi tional cleanups to be used. GPC (Section 10.5.1) and Flori si
(Section 10.5.6) are recomrended as ni ni num addi ti onal cl eanup
st eps.

Fol | owi ng cl eanups, concentrate the extract to 20 yL as descri bed
in Section 10.4 and proceed with the anal ysis.

Florisil cleanup is used to renmove non-polar and polar interferences.

Begi n draining the n-hexane fromthe colum (Section 7.5.4.1.2).
Adjust the flowrate of eluant to 4.5 - 5.0 ni/nmin.

When the n-hexane is within 1 mm of the sodium sul fate, apply the
sampl e extract (in hexane) to the colum as close to the packing
material as possible. Rinse the sanple container twice with 1 nL
portions of hexane and apply to the col um.

El ute the nono-ortho and di-ortho CB congeners with approxi nately
165 nmL of n-hexane and collect the eluate. Elute the non-ortho
co-pl anar CB congeners with approxinmately 100 nmL of 6%

et her/ hexane and collect the eluate. The exact vol unes of
solvents will need to be determ ned for each batch of Florisil.

If the nono/di-ortho CB congeners is not to be separated fromthe
non-ortho co-planar CB congeners, elute all CB congeners with 6%
et her/ hexane.

Concentrate the eluate(s) per Sections 10.3 - 10.4 for further
cl eanups or for injection into the HPLC or GC/ M5

Sanpl e Anal ysis by HRGC HRVB

.1

2

3

Sanpl e extracts will be analyzed only after the HRGC HRMB system has
nmet the resolution, Retention Time (RT), Relative Retention Tine
(RRT), and ion abundance ratio requirenents in Section 10 and has net
the requirenents for initial calibration and Continuing Calibration
Verification (CCV). The sane instrunent conditions nust be enpl oyed
for the analysis of sanples as were used for a calibration

Add 2 pL of the | abeled Internal Standard Spi king Solution (Section
7.14) to the 20 pL sanple extract imrediately before injection to
mnimze the possibility of |oss by evaporation, adsorption, or
reaction. |If an extract is to be reanal yzed and evaporati on has
occurred, do not add nore Labeled Internal Standard Spiking Sol ution.
Rat her, bring the extract back to its previous volune (e.g., 19 pulL)
with pure nonane (18 pL if 2.0 pL injections are used).

Infject 1.0 or 2.0 pL of the concentrated extract containing the
Label ed I nternal Standards using on-columm or splitless injection

The volune injected nust be identical to the volunme used for the
calibration (Section 9). Start the GC columm initial isothermal hold
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11.0

11.1

11.1.1

11.1.2

11.1.3

11.1. 4

upon injection. Start M data collection after the sol vent peak
elutes. Mnitor the exact mz ratios at each LOC t hroughout the LCOC
RT wi ndow. |If necessary, nonitor nfz ratios associated with
congeners at a higher LOC to assure that fragnents are not
interfering with the mz ratios for congeners at a lower LOC. Also
where warranted, nmonitor mz ratios associated with interferents
expected to be present. Stop data collection after *C,-DeCB has
eluted. Return the colunm to the initial tenperature for analysis of
t he next extract or standard.

Anal ysi s of Conpl ex Sanpl es

Some sanpl es nay contain high levels (greater than 10 ng/L; greater
than 1000 ng/ kg) of the compounds of interest, interfering conpounds,
and/ or polyneric materials. Some extracts may not concentrate to

20 pL (Section 10.4); others may overload the GC col um and/or M5
Fragment ions from congeners at higher LOC may interfere with

determ nation of congeners at a |lower LOC. Analyze a snaller aliquot
of the sanple (Section 11.2.2.5) when the extract will not
concentrate to 20 puL after all cleanup procedures have been
exhausted. |If a snmaller aliquot of soils or m xed-phase sanples is
anal yzed, assure that the aliquot is representative of the sanple as
a whol e.

DATA ANALYSI S AND CALCULATI ONS
Qualitative ldentification

A Chl ori nat ed Bi phenyl (CB) or |abeled conpound is identified in a
standard, bl ank, or sanple when all of the criteria in Sections 11.1 are
met .

The signals for the two exact mlz ratios in Table 7 nust be present
and nust nmaxinize within the same two scans.

The signal-to-noise (S/N) ratio for the anal yte peak at each exact

m z must be greater than or equal to 2.5 for each CB detected in a
sanmpl e extract, and greater than or equal to 10 for all CB congeners
in the Calibration Verification Standards (Sections 9.5.3).

The ratio of the integrated areas of the two exact mz ratios
specified in Table 7 nust be within the linmts in Table 8.

The Rel ative Retention Tine (RRT) of the peak for a CB nust be within
the RRT QC limts specified in Table 2 or, if an alternate colum or
columm systemis enployed, within its respective RRT Quality Contro
(QQ) limts for the alternate colum or colunm system (Section 6.8).

NOTE: For native CB congeners determ ned by Internal Standard
quantitation, a given CB congener may fall within nore than one
Retention Tine (RT) wi ndow and be ms-identified unless the RRT
wi ndows are nade very narrow, as in Table 2. Therefore,
consi stency of the RT and RRT with other congeners and the
| abel ed conmpounds nay be required for rigorous congener
identification. RT regression analysis may aid in this
identification.
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Because of congener overlap and the potential for interfering
substances, it is possible that not all of the identification
criteria may be net. It is also possible that | oss of one or nore
chlorines froma highly chlorinated congener nmay inflate or produce a
fal se concentration for a | ess-chlorinated congener that elutes at
the same RT. |If identification is anbiguous, an experienced
spectronetrist nmust determine the presence or absence of the
congener.

Techni cal Acceptance Criteria for Qualitative ldentification

If the criteria for identification in Sections 11.1.1 to 11.1.5
are not net, the CB has not been identified and the result for
that congener may not be reported. |If interferences preclude
identification, a new aliquot of the sanple nmust be extracted,
further cleaned up, and anal yzed.

11.2 Quantitative Determnination

11. 2.1

11.2. 1.1

11.2.1.2

11.2.2

11.2.2.1

| sotope Dilution Quantitation

By adding a known amount of the Label ed Toxi cs/Level of

Chl orination (LOC)/ W ndow Defining Congeners to every sanple
before extraction, correction for recovery of the CB can be nade
because the native conpound and its | abeled anal og exhibit simlar
effects upon extraction, concentration, and Gas Chronat ography
(GC). Relative Responses (RRs) are used in conjunction with the
calibration data in Section 9 to determ ne concentrations in the
final extract, so long as | abel ed conpound spiking |levels are
const ant.

Conpute the concentrations in the extract of the native Toxics/LOC
CB Congeners using the RRs fromthe calibration data (Section 9)
and the follow ng equation:

EQ 5 Native Toxics Extract Concentration

(A1l + A2) Cl
C . (ng/mL) = n n
ex (A1, + A2,) RR

Wher e,

C.x = The concentration of the CBin the extract
The other terns are defined in Section 9.6.2. 2.

Internal Standard Quantitation and Label ed Conpound Recovery

Conpute the concentrations in the extract of the native conpounds
ot her than those in the native Toxics/LOC Standard, in the Label ed
Cl eanup Standard, and in the Labeled Internal Standard (except for
Label ed CB 178) using the Rel ati ve Response Factors (RRF)
determned fromthe calibration data (Section 9) and the foll ow ng
equati on:
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EQ 6 Labeled CB Congeners and Non-Toxic Native Extract
Concentrati on

(Al_+ A2)) C,

C . (ng/mL) = —
e (N9 ) (A1, + A2, ) RRF
Wher e,
C.x = The concentration of the | abel ed conpound in the extract.
The other terns are defined in Section 9.6.3. 1.
11.2.2.2 Using the concentration in the extract determ ned above, conpute

the Percent Recovery (%) of the Label ed Toxi cs/LOC/ W ndow-
Defi ni ng CB Congeners and the Label ed Cl eanup Standard CB
Congeners using the follow ng equation:

EQ 7 Percent Recovery Determination

Concentration found (pg/mL)

- ; x 100
Concentration spiked (pg/mL)

Recovery (%)

11.2.2.3 The concentration of a native CB in the solid phase of the sanple
is computed using the concentration of the conmpound in the extract
and the weight of the solids (Section 10), as foll ows:
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EQ 8 Solid Sanple Concentration

(Cxxvexfoxs)

e

Concentration in Aqueous Phase (pg/L) =

Vs

\Wher e,
Cx = The concentration of the conpound in the extract.
Vox = The extract volunme in nl.

= The sanple weight in kg.
S = Percent Solids Factor (weight of dry sanple/wei ght of wet

sanpl e).

DF = Dilution Factor. The DF is defined as foll ows:

puL npbst concentrated extract used to nake dilution + pL cl ean sol vent

11.2.2. 4

11.2.2.5

pL nmost concentrated extract used to nake dilution
If no dilution is performed, DF = 1.0.
The concentration of a native CB in the aqueous phase of the
sample is conputed using the concentration of the conpound in the
extract and the volunme of water extracted (Section 11.4), as
foll ows:

EQ 9 Aqueous Sanple Concentration

(cex x Vex fo)
Concentration in Aqueous Phase (pg/L) = 1000 x v
S
Wher e,
Cx = The concentration of the conpound in the extract.
Vox = The extract volunme in nL.
Vs = The sanple volume in L.
D = Sanme as Eq. 8.

If the Selected lon Current Profile (SICP) area at either
quantitation miz for any congener exceeds the calibration range of
the system dilute the sanple extract by the factor necessary to
bring the concentration within the calibration range, adjust the
concentration of the Labeled Internal Standard to 100 pg/pL in the
extract, and anal yze an aliquot of this diluted extract. |If the
CB congeners cannot be measured reliably by isotope dilution,
dilute and anal yze an aqueous sanple or analyze a smaller portion
of a soil, tissue, or mxed-phase sanple. Adjust the CB congener
concentrations, detection linits, and mnimumlevels to account
for the dilution.
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QUALI TY CONTRCL (QC)
Continuing Calibration

At the begi nning of each 12-hour shift during which analyses are
perfornmed, High Resolution Gas Chronat ograph/ H gh Resol uti on Mass
Spectrometer (HRGC/ HRMS) system performance and calibration are verified
for all native Chlorinated Bi phenyl (CB) congeners and |abel ed
conpounds. For these tests, analysis of the CS3 Calibration
Verification Standard (Section 7.10.1 and Table 5) and the diluted
conbi ned 209- Congener Standard Solution (Section 7.10.2.2 and Table 5)
nmust be used to verify all performance criteria. Adjustnment and/or
recal i bration (Section 9) nust be perforned until all performance
criteria are net. Only after all performance criteria are net may
sanpl es and bl anks be anal yzed.

Mass Spectroneter (MS) Resolution

Static resolving power checks nust be perforned at the begi nning and
at the end of each shift per Sections 9. [If analyses are perforned
on successive shifts, only the beginning of the shift static

resol ving power check is required. |f the requirenent in Section 9
cannot be met, the problemnmust be corrected before analyses can
proceed. |f any of the sanples in the previous shift may be affected

by poor resolution, those sanples nust be reanal yzed at no additiona
cost to USEPA.

Calibration Verification
1 Inject the CS3 Standard using the procedure in Section 10. 6.
2 The m z abundance ratios for all CB congeners must be within the

l[imts in Table 8; otherwi se, the M5 nmust be adjusted until the
m z abundance ratios fall within the limts specified when the
verification test is be repeated. |If the adjustnment alters the
resolution of the M5, resolution nust be verified (Section 9)
before repeating the verification test.

3 The chronmat ogram peak representing each native CB and | abel ed
conpounds in the CS3 Standard nust be present with a SINratio of
at least 10; otherw se, the M5 nust be adjusted and the
verification test repeated

4 Comput e the concentration of the Toxics/LOC CB congeners by
i sotope dilution (Section 11.2). These concentrations are
conput ed based on the calibration data in Section 9.

5 Techni cal Acceptance Criteria for Calibration Verification

For each conpound, conpare the concentration with the calibration
verification limt in Table 6. |If all conpounds neet the
acceptance criteria, a calibration has been verified and anal ysis
of standards and sanple extracts may proceed. |f, however, any
conmpound fails its respective limt, the measurenent systemis not
perform ng properly. In this event, prepare a fresh Calibration
Standard or correct the probl emand repeat the resolution (Section
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12.1.1) and verification (Section 12.1.2) tests, or recalibrate
(Section 9). |If recalibration is required, recalibration for the
209 Congeners (Section 9) nust al so be perforned.

12.1.3 Retention Tines (RTs) and Gas Chromat ograph (GC) Resol ution

12.1.3.1

12.1.3. 1.1

12.1.3.1.2

12.1.3.1.3

12.1.3.2

12.1.3. 2.1

12.1.3.2.2

12.1.3.2.3

Retention Ti nes

The absol ute RTs of the Label ed Toxi cs/LOJ W ndow- Def i ni ng
Congeners Standard Spi king Solution (Section 7.12) in the
verification test (Section 12.1.2) must be within £15 sec. of
the respective RTs in the calibration or, if an alternate
colum or columm systemis enployed, within 15 sec. of the
respective RTs in the calibration for the alternate colum or
colum system (Section 6.8).

The Rel ative Retention Tinmes (RRTs) of native CB congeners and

| abel ed conpounds in the verification test (Section 12.1.2)

nmust be within their respective RRT linits in Table 2 or, if an
alternate colum or colum systemis enployed, within their
respective RRT linmits for the alternate columm or colum system
(Section 6.8).

If the absolute or RRT of any compound is not within the limts
specified, the GCis not performng properly. |In this event,
adjust the GC and repeat the verification test (Section 12.1.2)
or recalibrate (Section 9), or replace the GC columm and verify
either calibration or recalibrate.

Resol uti on

As a final step in calibration verification, inject the diluted
conbi ned 209- Congener Standard Sol ution (Section 7.10.2.2 and
Tabl e 5).

The resolution specifications in Sections 6.8 nust be net for
the SPB-octyl colum or, if an alternate colum or colum
systemis enployed, nust be nmet as specified for the alternate
columm or colum system (Section 6.9.1.2). |If these
specifications are not nmet, the GC anal ysis conditions nust be
adjusted until the specifications are nmet, or the col um mnust
be replaced and the calibration verification tests repeated
(Section 12.1.2), or the systemmnmust be recalibrated (Section
9).

After the resolution specifications are net, update the RTs,
RRTs, and RRFs for all of the congeners except the Toxics and
LOC CB congeners. For the Toxics and LOC CB congeners, the
mul ti-point calibration data must be used (Section 9).

12.2 Method Bl ank

12. 2.1 Sumary of Method Bl anks

A nethod blank is a volune or weight of a clean reference nmatrix
(reagent water for aqueous sanples, sand for soil/sedi nent sanpl es,
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12.2.2

12.2.3

12.2. 4

12. 2. 4.

12. 2. 4.

12. 2. 4.

12.2.5

12. 2. 5.

12. 2. 5.

or corn oil for tissue sanples) that is carried through the entire
anal yti cal procedure. The volune or weight of the reference matrix
nmust be approxi mately equal to the volune or wei ght of sanples
associated with the blank. The purpose of the nmethod blank is to
determine the |l evel s of contamination associated with the processing
and anal ysis of the sanpl es.

Frequency of Method Bl anks
A et hod bl ank nmust be extracted each tinme sanples are extracted.

The nunber of sanples extracted with each nmethod blank will not
exceed 20 field sanpl es [excluding Performance Eval uati on (PE)

samples]. In addition, a nethod blank will:

. Be extracted by the same procedure used to extract sanples.

. Be anal yzed on each HRGC HRMB system used to anal yze associ at ed
sanpl es.

Procedure for Method Bl ank Preparation

A net hod bl ank for aqueous sanples consists of 1 L of reagent water
spiked with 1 nL of the Label ed Toxi cs/ LOJ W ndow Def i ni ng Congeners
Standard Spi king Solution (Section 7.12). For soil/sedinment sanples,
a nmet hod bl ank consists of 10 g of sand spiked with 1 nL of the
Label ed Toxi cs/ LOC W ndow- Def i ni ng Congeners Standard Spi ki ng
Solution (Section 7.12). For tissue sanples, a nethod bl ank consists
of 10 g of corn oil spiked with 1 nL of the Label ed

Toxi cs/ LOC/ W ndow- Def i ni ng Congeners Standard Spi ki ng Sol ution
(Section 7.12).

Techni cal Acceptance Criteria for Method Bl ank Anal ysis

Al'l bl anks nust be extracted and anal yzed at the frequency
described in Section 12.2.2 on an HRGC HRMB system neeting all the
techni cal acceptance criteria in Section 12.1.

The bl ank nust neet the sanple acceptance criteria listed in
Section 11.0.

For the 12 Toxics, the nethod bl ank must contain |ess than the
Contract Required Quantitation Limt (CRQL) of any single toxic
congener (Exhibit C).

Corrective Action for Method Bl anks

If a nethod blank does not neet the technical acceptance criteria
for method bl ank anal ysis, the Contractor nust consider the
anal ytical systemto be out of control

If contam nation is the problem then the source of the

contam nation nust be investigated and appropriate corrective
nmeasures taken and docunented before further sanple analysis
proceeds. It is the Contractor’'s responsibility to ensure that

met hod i nterferences caused by contami nants in sol vents, reagents,
gl assware, and sanpl e storage and processing hardware that lead to
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di screte artifacts and/or elevated baselines in the HRGZ HRMS i s
elimnated. Sanples associated with the contam nated blank nust
be reextracted and reanal yzed at no additional cost to USEPA

Initial Denobnstration of Laboratory Ability

Before the analysis of any field sanples under this contract, the
Contractor will denonstrate the ability to generate acceptabl e precision
and recovery with this nmethod and to neet the CRQL requirenents. The
Contractor will retain copies of the raw data and cal culations from
these studies and any additional studies carried out during the
contract.

Initial Precision and Recovery (IPR)

.1 For aqueous sanpl es, extract, concentrate, and anal yze four
1 L aliquots of reagent water spiked with 1 nL each of the Native
Toxi cs/ LOC spiking solution (Section 7.11), the Label ed
Toxi cs/ LOC/ W ndow- Def i ni ng Congeners Standard Spi king Sol ution
(Section 7.12), and the Label ed O eanup Standard Spi ki ng Sol ution
(Section 7.13), according to the procedures in Section 10. For
soi | / sedi ment or tissue sanples, four aliquots of the appropriate
reference matrix (Section 7.6) are used. All sanple processing
steps that are to be used nust be included in this test.

.2 Using results of the set of four anal yses, conmpute the average
Percent Recovery (%) of the extracts and the Rel ative Standard
Devi ation (RSD) of the concentration for each conmpound, by i sotope
dilution for CB congeners with a | abel ed anal og, and by Interna
Standard for CB congeners without a | abeled anal og and for the
| abel ed conpounds.

12.3.1.3 For each CB and | abel ed conpound, conpare the RSD and %R with the

corresponding limts for initial precision and recovery in Table
6. If the RSD and %R for all conpounds neet the acceptance
criteria, systemperformance is acceptable. However, if any

i ndi vi dual RSD exceeds the precision limt, or any individual %R
falls outside the range for recovery, system performance is
unaccept abl e for that conpound. Correct the problem and repeat

the test.
12.3.2 Met hod Detection Limts (ML)
12.3.2.1 For each matrix and extraction/cl eanup procedure, the Contractor

will carry out an MDL study neeting the requirenents in 40 CFR
Part 136, Appendix B, for each Toxic congener. The MDLs for each
Toxi ¢ congener determined by these studies will be |less than the
CRQ. listed for that Toxic congener and matrix in Exhibit C
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METHOD PERFORMANCE
Not Appl i cabl e.
POLLUTI ON PREVENTI ON

Pol l uti on prevention enconpasses any techni que that reduces or
elimnates the quantity or toxicity of waste at the point of generation
Nunmer ous opportunities for pollution prevention exist in |aboratory
operation. USEPA has established a preferred hierarchy of environnenta
managenment techni ques that places pollution prevention as the nanagenent
option of first choice. When feasible, |aboratory personnel should use
pol lution prevention techniques to address their waste generation. \When
wast es cannot be feasiblely reduced at the source, USEPA recomends
recycling as the next best option.

For information about pollution prevention that may be applied to

| aboratories and research institutions, consult "Less is Better:
Laboratory Chenical Managenent for Waste Reduction”, available fromthe
Ameri can Chenmical Society at http://nmenmbership.acs.org/c/ccs/pub_9. htm

WASTE MANAGENMENT

USEPA requires that | aboratory waste nmanagenent practices be conducted
consistently with all applicable rule and regul ati ons for Federal

State, and Local governnents. USEPA urges |aboratories to protect the
air, water, and land by minimzing and controlling all releases from
fume hoods and bench operations, conplying with the letter and spirit of
any sewer discharge permts and by conplying with all solid and

hazar dous waste identification rules and |and disposal restrictions.

For further informati on on waste nanagenent, consult "The Waste
Managenment Manual for Laboratory Personnel", available fromthe American
Chemi cal Society available fromthe Anerican Chenical Society's Ofice
of Legislative and Government Affairs, 1155 16th Street NW Washi ngton,
D. C. 20036, (202) 872-4386.
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Exhi bi t

D CB Gongeners -— Section 17

Tabl es/ Di agr ans/ Fl owcharts

Uni on of Pure and Applied Chem stry (1 UPAC) Nunbers,
Abstracts Service (CAS) Registry Nunbers for
(CB) Congeners Determned by Isotope Dilution and Internal

and

Nat i ve and Label ed

CAS .
CB Congener! I\;[ut:rPlbz:acr Registry Labeled Analog :n[f]i Cg CASNi;alg::try
Number

2- MoCB 1 2051-60-7 BC,,- 2- MoCB? 1L 234432-85-0
3- MbCB 2 2051-61-8

4- MbCB 3 2051-62-9 13C,,- 4- MoCB? 3L 208263-77-8

2,2°-DCB 4 13029-08-8 BC,-2, 2" -Di CB? 4L 234432-86-1
2,3-D CB 5 16605-91-7
2,3 -DCB 6 25569- 80- 6
2,4-D CB 7 33284-50-3
2,4 -Di CB 8 34883-43-7

2,5-DI CB 9 34883-39-1 BC,,- 2, 5- Di CB? 9L 250694- 89-4
2,6-DCB| 10 33146-45-1
3,3 -DicCBl 11 2050-67-1
3,4-DCB| 12 2974-92-7
3,4 -DCB| 13 2974-90-5
3,5-DICB| 14 34883-41-5

4,4'-Di CB| 15 2050- 68-2 BC,-4,4"-DCB| 15L 208263-67-6
2,2",3-TrCB| 16 38444-78-9
2,2",4-TrCBf 17 37680- 66- 3
2,2",5-TrCB*| 18 37680- 65-2

2,2",6-TrCB[ 19 38444-73-4 BC,-2,2",6-TrCB| 19L 234432-87-2
2,3,3 -TrCB[ 20 38444-84-7
2,3,4-TrCB] 21 55702-46-0
2,3,4-TrCB[ 22 38444-85-8
2,3,5-TrCB|] 23 55720-44-0
2,3,6-TrCB| 24 55702-45-9
2,3 ,4-TrCB[ 25 55712-37-3
2,3 ,5-TrCB[ 26 38444-81-4
2,3 ,6-TrCB[ 27 38444-76-7

2,4,4-TrCB’[ 28 7012-37-5 BC,-2,4,4"-Tri CB| 28L 208263- 76-7
2,4,5-TrCB] 29 15862-07-4
2,4,6-TrCB] 30 35693-92-6
2,47, 5-TrCB[ 31 16606- 02- 3
2,47 ,6-TrCB[ 32 38444-77-8
2",3,4-TrCB[ 33 38444-86-9
2",3,5-TrCB[ 34 37680-68-5
3,3 ,4-TrCB[ 35 37680-69-6
3,3 ,5-TrCB[ 36 38444-87-0

3,4,4"-TrCB| 37 38444-90-5 BC,-3,4,4"-TrCB*[ 37L 208263-79-0
3,4,5-TrCB[ 38 53555-66-1
3,47 ,5-TrCB[ 39 38444-88-1
2,2",3,3 -TeCB| 40 38444-93-8
2,2",3,4-TeCB[ 41 52663-59-9
2,2",3,4"-TeCB| 42 36559-22-5
2,2",3,5-TeCB[ 43 70362-46-8
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CAS

CB Congener!' NIuLIIIP]bP;Cr R:gizziy Labeled Analog AInUan; Cg CASN§:§:itry
2,2',3,5 -TeCB| 44 41464- 39-5
2,2',3,6-TeCB| 45 70362-45-7
2,2',3,6'-TeCB| 46 41464-47-5
2,2',4,4 -TeCB| 47 2437-79-8
2,2',4,5-TeCB| 48 70362-47-9
2,2',4,5 -TeCB| 49 41464-40-8
2,2',4,6-TeCB| 50 62796-65-0
2,2",4,6'-TeCB| 51 68194-04-7
2,2',5,/65'-TeCB| 52 35693-99-3 8C,-2,2',5,5' -TeCB*| b52L 208263-80-3
2,2',5,6"-TeCB| 53 41464-41-9
2,2',6,6'-TeCB| 54 15968- 05-5 BC,-2,2',6,6"'-Te@B?| 54L 234432-88-3
2,3,3,4 -TeCB| 55 74338-24-2
2,3,3,4 -TeCB| 56 41464-43-1
2,3,3,5-TeCB| 57 70424-67-8
2,3,3,5 -TeCB| 58 41464-49-7
2,3,3,6-TeCB| 59 74472-33-6
2,3,4,4'" -TeCB| 60 33025-41-1
2,3,4,5-TeCB| 61 33284-53-6
2,3,4,6-TeCB| 62 54230-22-7
2,3,4" ,5-TeCB| 63 74472-34-7
2,3,4",6-TeCB| 64 52663-58-8
2,3,5,6-TeCB| 65 33284-54-7
2,3 ,4,4" -TeCB| 66 32598-10-0
2,3 ,4,5-TeCB| 67 73575-53-8
2,3 ,4,5 -TeCB| 68 73575-52-7
2,3 ,4,6-TeCB| 69 60233-24-1
2,3 ,4",5-TeCB[ 70 32598-11-1
2,3 ,4",6-TeCB| 71 41464- 46- 4
2,3 ,5,6"-TeCB| 72 41464-42-0
2,3 ,5,6-TeCB| 73 74338-23-1
2,4,4" ,5-TeCB| 74 32690-93-0
2,4,4" ,6-TeCB| 75 32598-12-2
2',3,4,5-TeCB| 76 70362-48-0
3,3 ,4,4 -TeCB®| 77 32598-13-3 BC,-3,3,4,4-Te®® | 77L 105600- 23-5
3,3 ,4,5-TeCB| 78 70362-49-1
3,3 ,4,5"-TeCB| 79 41464-48-6
3,3 ,5,6"-TeCB| 80 33284-52-5
3,4,4",5-TeCB*| 81 70362-50-4 BC,-3,4,4",5-TeCB| 81IL 208461- 24-9
2,2",3,3 ,4-PeCB| 82 52663-62-4
2,2",3,3 ,5-PeCB| 83 60145-20-2
2,2",3,3,6-PeCB| 84 52663- 60- 2
2,2",3,4,4" -PeCB| 85 65510-45-14
2,2",3,4,5-PeCB| 86 55312-69-1
2,2",3,4,5 -PeCB| 87 38380-02-8
2,2",3,4,6-PeCB| 88 55215-17-3
2,2",3,4,6" -PeCB| 89 73575-57-2
2,2",3,4",5-PeCB| 90 68194-07-0
2,2",3,4",6-PeCB| 91 68194- 05-8
2,2",3,5 5 -PeCB| 92 52663-61-3

Draft
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CAS .
CB Congener! I\;[utr]rplbp;cr Registry Labeled Analog AInUaPlP; Cg CASN§:§:itry
Number

2,2',3,5,6-PeCB| 93 73575-56-1
2,2',3,5,6"-PeCB| 94 73575-55-0
2,2',3,5 ,6-PeCB| 95 38379-99-6
2,2',3,6,6"'-PeCB| 96 73575-54-9
2,2',3 ,4,5-PeCB| 97 41464-51-1
2,2',3 ,4,6-PeCB| 098 60233-25-2
2,2',4,4",5-PeCB| 99 38380-01-7
2,2',4,4' ,6-PeCB| 100 39485-83-1

2,2',4,5,5'-PeCB 101 37680-73-2 18C,-2,2',4,5,5" -PeCB*| 101L 104130- 39-4
2,2",4,5,6"-PeCB|l 102 68194- 06-9
2,2",4,5," 6-PeCB| 103 60145-21-3

2,2',4,6,6" -PeCB| 104 56558-16-8 BC,-2,2',4,6,6" -PeCB?| 104L 234432-89-4

2,3,3 ,4,4" -PeCB*®| 105 32598-14-4 BC,-2,3,3",4,4"-PeCB’| 105L 208263-62-1
2,3,3 ,4,5-Pe(B| 106 70424-69-0
2,3,3 ,4",5-PeCB| 107 70424-68-9
2,3,3,4,5 -PeCB|l 108 70362-41-3
2,3,3 ,4,6-Pe(B| 109 74472-35-8
2,3,3,4",6-PeCB| 110 38380-03-9

2,3,3,5,5 -PeCB| 111 39635-32-0 13C,-2,3,3,5,6"-PeCB°| 111 L | 235416-29-2
2,3,3,5, 6-Pe@B| 112 74472-36-9
2,3,3,5,6-PeCB| 113 68194- 10-5

2,3,4,4,5-PeCB®?| 114 74472-37-0 BC,-2,3,4,4",5-PeCB’| 114 L | 208263-63-2
2,3,4,4" ,6-Pe@B| 115 74472-38-1
2,3,4,5,6-PeCB| 116 18259- 05-7
2,3,4",5,6-Pe@B| 117 68194-11-6

2,3 ,4,4 [ 5-PeCB*®| 118 31508-00-6 BC,-2,3",4,4",5-PeCB’| 118 L | 104130-40-7
2,3 ,4,4,6-PeCB| 119 56558-17-9
2,3 ,4,5 5 -PeCB| 120 68194-12-7
2,3 ,4,5 76-PeCB| 121 56558-18-0
2",3,3,4,5-PeCB| 122 76842-07-4

2" ,3,4, 4", 5-PeCB°| 123 65510-44-3 BC,-2",3,4,4,5-PeCB’| 123L 208263-64-3
2" ,3,4,5 5 -PeCB| 124 70424-70-3
2" ,3,4,5, 6 -PeCB| 125 74472-39-2

3,3 ,4,4",5-PeCB>°| 126 57465-28-8 BC,-3,3,4,4,5-PeCB~"[ 126L 208263-65-4
3,3 ,4,5 5" -PeCB| 127 39635-33-1
2,2",3,3 ,4,4-HxCB*| 128 38380-07-3
2,2",3,3 ,4,5-HCB| 129 55215-18-4
2,2",3,3 ,4,5 -HCB| 130 52663-66-8
2,2",3,3 ,4,6-HCB| 131 61/7/98-70-7
2,2",3,3 ,4,6"-HxCB| 132 38380-05-1
2,2",3,3,5 5 -HCB| 133 35694-04-3
2,2",3,3,5 6-HCB| 134 52704-70-8
2,2",3,3,5, 6 -HCB| 135 52744-13-5
2,2",3,3,6,6-HxCB| 136 38411-22-2
2,2",3,4,47,5-HCB| 137 35694-06-5

2,2",3,4,4 5 -HxCB°’| 138 35065-28-2 BC,-2,27,3,4,47,5 -HCB*| 138L 208263-66-5
2,2",3,4,47,6-HxCB[ 139 56030-56-9
2,2",3,4,4,6"-HxCB| 140 59291-64-4
2,2",3,4,5, 5" -HCB| 141 52712-04-6
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CAS .
CB Congener! I\;[utr]rplbp;cr Registry Labeled Analog AInUaPlP; Cg CASN§:§:itry
Number

2,2',3,4,5,6-HCB| 142 41411-61-4
2,2',3,4,5,6"' -HxCB| 143 68194-15-0
2,2',3,4,5",6-HxCB| 144 68194-14-9
2,2',3,4,6,6"' -HxCB| 145 74472-40-5
2,2',3,4",5,5 -HxCB| 146 51908-16-8
2,2',3,4",5,6-HxCB| 147 68194-13-8
2,2',3,4",5,6'-HxCB| 148 74472-41-6
2,2',3,4,5,6-HxCB| 149 38380-04-0
2,2',3,4",6,6'-HxCB| 150 68194-08-1
2,2",3,5/5",6-HxCB| 151 52663-63-5
2,2',3,5,6,6"-HxCB| 152 68194- 09-2
2,2',4,4",5,5-HxCB®| 153 35065-27-1
2,2',4,4 .5 ,6-HXCB| 154 60145-22-4

2,2',4,4,6,6' - XCB| 155 33979-03-2 18C,-2,2',4,4",6,6" - HixCB?| 155L 234432-90-7

2,3,3 ,4,4",5-HxCB®| 156 38380-08-4 8C,-2,3,3",4,4",5- HXCB’| 156L 208263- 68-7

2,3,3 ,4,4" 5" - HxCB®| 157 69782-90-7 8C,-2,3,3,4,4" 5 -HxCB’| 157L 235416- 30-5
2,3,3 ,4,4",6-HxCB| 158 T4472-42-7
2,3,3,4,5 5" -HxCB| 159 39635-35-3
2,3,3,4,5,6-HXCB| 160 41411-62-5
2,3,3,4,5 ,6-HxCB| 161 74472-43-8
2,3,3,4",5 5 -HCB| 162 39635- 34- 2
2,3,3 ,4",5,6-HxCB| 163 74472-44-9
2,3,3,4,5 ,6-HxCB| 164 74472-45-0
2,3,3,5,5,6-HxCB| 165 74472-46-1
2,3,4,4 ,5,6-HKCB| 166 41411-63-6

2,3 ,4,4",5 5 -HxCB®| 167 52663-72-6 BC,-2,3",4,4",5,/5-HCB| 167L 208263-69-8
2,3 ,4,4 5 6-HXCB| 168 59291- 65-5

3,3 ,4,4",5 /5" -HCB*®| 169 32774-16-6 BC,-3,3,4,4" 55 -HCB | 169L 208263-70-1
2,2",3,3,4,4,5-HpCB’| 170 35065- 30- 6
2,2"3,3 ,4,4,6-HpCB| 171 52663-71-5
2,2",3,3,4,5 5 -HpCB| 172 52663-74-8
2,2",3,3,4,5,6-HpCB| 173 68194-16-1
2,2",3,3,4,5,6"-HpCB| 174 38411-25-5
2,2",3,3 4 5", 6-HpCB| 175 40186-70-7
2,2",3, 3 ,6,6"-HpCB[ 176 52663- 65-7
2,2",3,3,4,5,6-HpCB| 177 52663-70-4

2,2",3, 3 5 5", 6-HpCB| 178 52663-67-9 BC,-2,2",3,3 ,5,5,6-HpCB| 1/78L 232919-67-4
2,2",3,3,5,6,6" -HpCB| 179 52663-64-6
2,2",3,4, 4' , 5,5 -HpCB°[ 180 35065-29-3
2,2",3,4,4",5,6-HpCB| 181 14472-47-2
2,2",3,4,4",5,6" -HpCB| 182 60145-23-5
2,2",3,4,4",5,6-HpCB| 183 52663-69-1
2,2",3,4,4",6,6" -HpCB| 184 74472-48-3
2,2",3,4,5,/5",6-HpCB| 185 52712-05-7
2,2",3,4,5,6,6 -HpCB| 186 74472-49-4
2,2",3,4",5,57,6-HpCB’| 187 52663-68-0

2,2",3,4",5,6,6" -HpCB| 188 74487-85-7] BC,-2,2",3,4",5,6,6 -HpCB*| 188L 234432-91-8

2,3,3,4,4" 5,5 -HCB°| 189 39635-31-9[%C,-2,3,3 ,4,4",5,5 -HoCB~ [ 189L 208263-73-4
2,3,3,4,4,5,6-HpCB[ 190 41411-64-7
2,3,3 ,4,4",5,6-HoCB| 191 74472-50-7
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CAS

CB Congener!' NIuLIIIP]bP;Cr R:gizziy Labeled Analog AInUan; Cg CASN§:§:itry
2,3,3,4,5,/5 ,6-HpCB| 192 74472-51-8
2,3,3,4",5 5 ,6-HpCB| 193 69782-91-8
2,2',3,3,4,4,5 5 -0CCB| 194 35694-08-7 18C,-2,2',3,3,4,4,5,5 -] 194L 208263-74-5
QccB?
2,2',3,3,4,4",5,6-0cCB® 195 52663-78-2
2,2',3,3,4,4,5 6 -CcCB| 196 42740-50-1
2,2',3,3,4,4',6,6'-CcCB| 197 33091-17-7
2,2',3,3,4,5,5,6-0CcCB| 198 68194-17-2
2,2",3,3,4,55,6"-0CcCB| 199 52663-75-9
2,2',3,3,4,5,6,6'-CcCB| 200 52663-73-7
2,2',3,3,4,5,6,6"-0CcCB| 201 40186-71-8
2,2",3,3,55,6,6"-0cCB| 202 2136-99-4 13C,-2,2',3,3,5,5,6,6'-| 202L 105600- 26- 8
Oc CB?
2,2',3,4,4 ,5,5,6-0CcCB| 203 52663-76-0
2,2',3,4,4 ,5,6,6"-CcCB| 204 74472-52-9
2,3,3,4,4 ,5/5 ,6-0CcCB| 205 74472-53-0 18C,-2,3,3,4,4',5,5", 6-2 205L 234446-64-1
CcCB
2,2',3,3,4,4,55 ,6-| 206 40186-72-9( BC;,-2,2',3,3",4,4 ,5,5,6-| 206L 208263- 75- 6
NoCB3 No CB?
2,2',3,3,4,4",5/6,6"-| 207 52663-79-3
NoCB
2,2',3,3,4,5,5,6,6"-| 208 52663-77-1] B8C,-2,2',3,3,4,5,5',6,6" - 208L 234432-92-9
NoCB NoCB?
DeCB*| 209 2051-24-3 BC,,- DeCB?| 209L 105600-27-9
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Tabl e 2. Retention Tinmes (RTs), RT References, Relative Retention Tinmes (RRTs), Estinmated Method Detection Linmits
(EMDLs), and Estimated Quantitation Linmits for the 209 CB Congeners on SPB-Cctyl .

Estimated Detection and Quantitation
Limits -
cl 5,10 1 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
No . ® IUPAC No. RT Ref RTs RRT RRT Limits (sec) Quantitation Reference Water Other Extract
(pg/L) (ng/kg) (pg/pL)
EMDL | EMQL | EMDL | EMQL EMQL
Compounds using 9L ('°C,,-2,5-DiCB) as Labeled Internal Standard
CB Congener
Monochlorobiphenyls
1 1 1L [13:44 (1. 0012 0.9951° 1 19 1L 82 200 8 | 20 10
’ ’ 1.0073
. 0.9847-
1 2 3L 16: 08 (0. 9878 0. 9908 6 1L/ 3L 4 10 0.4 1 0.5
. 0. 9980-
1 3 3L 16: 21 |1. 0010 1.0041 6 3L 88 200 9 20 10
Dichlorobiphenyls
2 4 4L 16:40 | 1. 0010 0. 9960- 10 4L 172 500 17 50 20
’ ’ 1. 0060
. 1.0110-
2 10 4L 16: 53 | 1. 0140 1. 0170 6 4L/ 15L 22 50 2 5 2
. 1.1331-
2 9 4L 18:55|1. 1361 1. 1391 6 4L/ 15L 20 50 2 5 2
. 1.1451-
2 7 4L 19: 07 | 1. 1481 1. 1512 6 4L/ 15L 15 50 2 5 2
. 1.1642-
2 6 4L 19:26 | 1. 1672 1.1702 6 4L/ 15L 13 50 1 5 2
. 1.1862-
2 5 4L 19:48 | 1. 1892 1.1922 6 4L/ 15L 11 50 1 5 2
2 8 4L 19:56 | 1. 1972 1.1942- 6 4L/ 15L 121 500 12 50 20
1.2002
. 0. 9246-
2 14 15L 21:42 (0. 9267 0. 9288 6 4L/ 15L 31 100 3 10 5
2 11 15L 22:42 (0. 9694 Obgg;ié 6 4L/ 15L 105 200 10 20 10
. 0.9822-
2 13 15L 23: 03 (0.9843 0. 9865 6 4L/ 15L
. 0. 9843-
2 12 15L 23: 06 (0. 9865 0. 9886 6 4L/ 15L 8 100 3 10 5
2 13/12 15L 23: 04 (0. 9851 0. 9829- 6 4L/ 15L
) ) 0.9872
2 15 15L 23: 26 (1. 0007 0. 9972~ 10 15L 183 500 18 50 20
) ) 1.0043
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Estimated Detection and Quantitation
Limits -
) 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
IUPAC No. °'*° RT Ref'!'| RTs RRT RRT Limits (sec) Quantitation Reference Hater Other Extract
(pg/L) (ng/kg) (pg/pL)
EMDL | EMQL EMDL | EMQL EMQL
Trichlorobiphenyls
19 19L 20: 19 |1. 0008 0. 9967 10 19L 42 100 4 10 5
) ) 1. 0049
. 1.0936-
30 19L 22:15 (1. 0961 1. 0985 6 19L/ 37L
. 1.1002-
18 19L 22:23|1.1026 1 1051 6 19L/ 37L 175 500 17 50 20
. 1.0969-
30/ 18 19L 22:19 1. 0993 1.1018 6 19L/ 37L
. 1.1215-
17 19L 22:49 |1.1240 1. 1264 6 19L/ 37L 86 200 9 20 10
. 1.1355-
27 19L 23: 06 |1.1379 1. 1404 6 19L/ 37L 59 200 6 20 10
. 1.1420-
24 19L 23:14 |1. 1445 6 19L/ 37L 53 200 5 20 10
1.1470
16 19L 23:25|1.1535 1. 1511 6 19L/37L 35 100 4 10 5
) ’ 1. 1560
. 1.2266-
32 19L 24:57 1. 2291 1. 2315 6 19L/ 37L 84 200 8 20 10
. 1.2430-
34 19L 25:17 |1. 2455 1. 2479 6 19L/ 37L 74 200 7 20 10
. 1.2504-
23 19L 25:26 |1. 2529 1. 2553 6 19L/37L 50 200 5 20 10
. 1.2660-
29 19L 25:47 |1. 2701 1 2742 10 19L/ 37L
. 1.2668-
26 19L 25:48 |1. 2709 1 2750 10 19L/ 37L 83 200 8 20 10
. 1.2668-
26/ 29 19L 25:48 |1. 2709 1 2750 10 19L/ 37L
. 0. 8348-
25 37L 26: 04 |0. 8364 0. 8380 6 19L/ 37L 55 200 5 20 10
. 0. 8460-
31 37L 26: 25 |0. 8476 0. 8492 6 19L/ 37L 152 500 15 50 20
. 0. 8551-
28 37L 26:44 0. 8578 0. 8604 10 19L/ 37L
. 0. 8578-
20 37L 26:49 |0. 8604 0. 8631 10 19L/ 37L 192 500 19 50 20
. 0.8567-
28/ 20 37L 26:47 |0. 8594 0. 8620 10 19L/ 37L
. 0. 8626-
21 37L 26:58 |0. 8652 0. 8679 10 19L/ 37L 51 200 5 20 10
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Exhi bit D CB Congeners — Section 17
Tabl es/ Di agr ans/ Fl owcharts (Con’t)

Estimated Detection and Quantitation
Limits -
cl 9,10 11 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
No.® IUPAC No. RT Ref RTs RRT RRT Limits (sec) ™ Quantitation Reference Hater Other EXtract
(pg/L) (ng/kg) (pg/pL)
EMDL EMQL EMDL | EMQL EMQL
3 33 37L 27:01 |0. 8668 0. 8642- 10 19L/ 37L
) ) 0. 8695
. 0. 8631-
3 21/ 33 37L 26:59 |0. 8658 08684 10 19L/ 37L
. 0. 8802-
3 22 37L 27:29|0. 8818 0.8834 6 19L/ 37L 90 200 9 20 10
3 36 37L 29: 05 |0. 9332 Ooggéis 6 19L/ 37L 79 200 8 20 10
. 0. 9449-
3 39 37L 29: 30 | 0. 9465 0. 9481 6 19L/37L 85 200 9 20 10
3 38 37L 30:10 |0.9679 0098235 6 19L/37L 83 200 8 20 10
3 35 37L 30: 42 ]0.9850 0098326 6 19L/37L 77 200 8 20 10
. 0. 9989-
3 37 37L 31:11 |1. 0005 10021 6 37L 132 500 13 50 20
Labeled Compounds
. 0. 7125-
1 1L 9L 13:43 (0. 7257 0. 7390 30 9L
. 0. 8510-
1 3L 9L 16: 20 (0. 8642 0.8774 30 9L
2 4L oL 16: 39 | 0. 8810 0.8677- 30 oL
2 15L 9L 23: 25 (1. 2390 1.2302- 20 9L
i 1.0608-
3 19L 9L 20:118]1.0741 10873 30 9L
. 1.0716-
3 37L 52L 31:10(1.0803 1.0890 30 52L
Compounds using 52L (*°C,,-2,2',5,5'-TeCB) as Labeled Internal Standard
CB Congener
Tetrachlorobiphenyls
4 54 54L | 23:51|1.0007 0.9972-1 4 54L 118 500 12 | 50 20
1.0042
. 1.0923-
4 50 54L 26: 07 |1.0958 1 0993 10 541/ 81L/ 77L
4 53 54L | 26:09 |1.0972 109371 9 54L/81L/ 77L
' ' 1.1007 58 200 6 20 10
. 1.0930-
4 50/ 53 54L 26: 08 1. 0965 1.1000 10 541/ 81L/ 77L
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Exhi bit D CB Congeners --— Section 17
Tabl es/ Di agr ans/ Fl owcharts (Con’'t)

Estimated Detection and Quantitation
Limits -
9,10 11 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
TIUPAC No. RT Ref RTs RRT RRT Limits (sec) ™ Quantitation Reference Hater Other EXEract
(pg/L) (ng/kg) (pg/nL)
EMDL EMQL EMDL | EMQL EMQL
. 1. 1259-
45 54L 26:55(1.1294 1 1329 10 54L/81L/ 77L
51 54L 26:58 |1.1315 1.1280- 10 541/ 81L/ 77L
’ ’ 1.1350 51 200 5 20 10
. 1.1273-
45/ 51 54L 26:57 |1.1308 1 1343 10 541/ 81L/ 77L
46 54L |27:18 |1.1455 1'11‘1‘2‘7"6 6 54L/81L/ 77L 101 200 10 | 20 10
52 54L 28:45 | 1. 2063 llzggé;l 6 54L/81L/ 77L 191 500 19 50 20
73 54L 28:52 (1. 2112 112(2)i§é 6 54L/81L/ 77L 160 500 16 50 20
43 54L 28:58 |1. 2154 112]2?3_5 6 54L/81L/ 77L 94 200 9 20 10
. 1.2189-
69 54L 29:08 |1. 2224 1. 2259 10 54L/81L/ 77L
. 1. 2245-
49 54L 29:16 |1. 2280 1 2315 10 54L/81L/ 77L 115 500 11 50 20
. 1.2217-
69/ 49 54L 29:12 (1. 2252 1 2287 10 541/ 81L/ 77L
48 54L 29:33 (1. 2399 1122126 6 54L/81L/ 77L 76 200 8 20 10
. 1. 2476-
65 54L 29:49 (1. 2510 1 2545 10 54L/81L/ 77L
47 54L 29:50 (1. 2517 112322_2 10 54L/81L/ 77L
44 54L |29:53|1.2538 1.2503-1 19 54L/81L/ 77L 195 00 | 19 1 30 20
1. 2573
44/ 47/ 65 54L 29:50 (1. 2517 112322_2 10 541/ 81L/ 77L
. 1. 2594-
62 54L 30:06 (1.2629 1. 2664 10 54L/81L/ 77L
. 1.2608-
75 54L 30:08 (1.2643 1 2678 10 541/ 81L/ 77L
59 54L 30:12|1.2671 1.2636- 10 54L/81L/ 77L 57 200 6 20 10
1.2706
. 1. 2615-
59/ 62/ 75 54L 30: 09 |1. 2650 1 2685 10 54L/81L/ 77L
42 54L 30:26|1.2769 112;‘7186 6 54L/81L/ 77L 61 200 6 20 10
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Estimated Detection and Quantitation
Limits -
cl 9,10 11 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
No.® IUPAC No. RT Ref RTs RRT RRT Limits (sec) ™ Quantitation Reference Hater Other EXtract
(pg/L) (ng/kg) (pg/pL)
EMDL EMQL EMDL | EMQL EMQL
4 41 54L 30: 52 |1.2951 1.2916-( 10 541/ 81L/ 77L
1.2086
4 71 54L  |30:58 |1.2993 1izgggé 10 541/ 81L/ 77L
- - 119 500 12 50 20
4 40 54L  |30:01|1.2594 1.2559- 1 44 541/ 81L/ 77L
1.2629
4 41/ 40/ 71 54 |30:58 |1.2993 1izgggé 10 541/ 81L/ 77L
4 64 54L  |31:12 |1.3091 1i3312§ 6 541/ 81L/ 77L 70 200 7 20 10
4 72 81L |31:59 |0.8336 0682525 6 541/ 81L/ 77L 158 500 16 | 50 20
4 68 81L |32:18]0.8419 0683222 6 541/ 81L/ 77L 149 500 15 | 50 20
4 57 81L | 32: 46 |0.8540 obsgggé 6 541/ 81L/ 77L 125 500 12 | s0 20
4 58 81L |33:05|0.8623 obsgégé 6 541/ 81L/ 77L 127 500 13 | 50 20
4 67 81L |33:13 0. 8658 obsgggi 6 541/ 81L/ 77L 147 500 15 | 50 20
4 63 81L |33:30]0.8732 068;%25 6 541/ 81L/ 77L 138 500 14 | 50 20
) 0.8775-
4 61 81L |33:46|0.8801 Bl 12 541/ 81L/ 77L
) 0. 8305-
4 70 81L |33:53|0.8831 e 12 541/ 81L/ 77L
4 76 81L | 33:55|0. 8840 obsgégé 12 541/ 81L/ 77L
RIEL 171 500 17 | 50 20
4 74 54L  |33:57|0.8849 AT 541/ 81L/ 77L
4 61/ 70/ 74/ 76 81L |33:550.8840 ongégé 12 541/ 81L/ 77L
4 66 81L | 34:15|0.8927 Obggéjb 6 541/ 81L/ 77L 162 500 16 | 50 20
4 55 81L | 34:280.8983 068238} 6 541/ 81L/ 77L 120 500 12 | 50 20
4 56 81L |35:03|0.9136 Obgéijé 6 541/ 81L/ 77L 08 200 10 | 20 10
4 60 81L |35:16|0.9192 obggggé 6 541/ 81L/ 77L 131 500 13 | 50 20
4 80 81L |35:320.9262 obgggié 6 541/ 81L/ 77L 175 500 18 | 50 20




Exhi bit D CB Congeners --— Section 17
Tabl es/ Di agr ans/ Fl owcharts (Con’'t)

Estimated Detection and Quantitation
Limits -
Ccl 9,10 11 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
No.°® TIUPAC No. RT Ref RTs RRT RRT Limits (sec) ™ Quantitation Reference Hater Other EXEract
(pg/L) (ng/kg) (pg/nL)
EMDL EMQL EMDL | EMQL EMQL
4 79 81L 37:16 |0.9713 Ooggggé 6 54L/81L/ 77L 173 500 17 50 20
4 78 81L 37:52(0.9870 Ooggg;é 6 54L/81L/ 77L 171 500 17 50 20
] 0.9991-
4 81 81L 38:23|1. 0004 10017 6 81L 177 500 18 50 20
] 0.9991-
4 77 77L 39: 02 |1. 0004 10017 6 77L 169 500 17 50 20
Labeled Compounds
) 0. 8203-
4 54L 52L 23:50 (0. 8261 08319 20 52L
. 1.3241-
4 81L 52L 38:22|1.3299 1. 3356 20 52L
] 1.3466-
4 77L 52L 39:01 (1. 3524 1. 3582 20 52L
Compounds using 101L (*°C,,-2,2',4,5,5'-PeCB) as Labeled Internal Standard
CB Congener
Pentachlorobiphenyls
5 104 104L | 29: 46 | 1. 0000 0 % s 10 104L 228 500 | 23 | 50 20
5 96 104L 30:17 (1.0174 110338_2 10 104L/123L/114L/118L/105L/126L 210 500 21 50 20
5 103 104L 32:11(1.0812 1108225 6 104L/123L/114L/118L/105L/126L 225 500 23 50 20
5 94 104L 32:29(1.0913 1103325 6 104L/123L/114L/118L/105L/126L 121 500 12 50 20
5 95 104L |33:00 |1.1086 Y 13aal 10 | 104L/123L/114L/ 118L/ 105L/ 126L
5 100 104L 33:06(1.1120 11122421-8 10 104L/123L/114L/118L/105L/126L
5 93 104L 33:14 (1.1165 111125-3 10 104L/123L/114L/118L/105L/126L
5 102 104L 33:21(1.1204 111122_2 10 104L/123L/114L/118L/105L/126L 221 500 22 50 20
5 98 104L 33:26 (1.1232 111?2)26 10 104L/123L/114L/118L/105L/126L
5 95/ 100/ 93/ 102/ 98 104L 33:13(1.1159 1lliié-7 15 104L/123L/114L/118L/105L/126L
. 1.1321-
5 88 104L 33:48 (1. 1355 11389 12 104L/123L/114L/118L/105L/126L 118 500 12 50 20
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Exhi bi t

D CB Congeners -—-

Section 17

Tabl es/ Di agr ans/ Fl owcharts (Con’t)

Estimated Detection and Quantitation
Limits -
3 : : 17
Nils IUPAC No. °° |RT Ref!!| RTs'? | RRT*® |RRT Limits®* v::::;’ﬁ Quantitation Reference®s Wia;nx and c%ntieenrtratm;xtract
(pg/L) (ng/kg) (pg/pL)
EMDL EMQL EMDL | EMQL EMQL
5 91 104L |33:55|1.1394 1i1iggé 10 | 104L/123L/ 114L/ 118L/ 105L/ 126L
5 88/ 91 104L |33:52|1.1377 1iliiii 12 | 104L/123L/ 114L/ 118L/ 105L/ 126L
5 84 104L |34:14 |1.1501 111121% 6 | 104L/123L/114L/118L/ 1051/ 126L | 124 500 12 | s0 20
5 89 104L | 34:44 |1.1669 1i1$2§é 6 | 104L/123L/114L/118L/ 1051/ 126L | 195 500 19 | s0 20
5 121 104L |34:57 |1.1741 1111525 6 | 104L/123L/114L/ 118L/ 1051/ 126L | 209 500 21 | 50 20
5 92 123L | 35:26 |0. 8639 Obsgé;i 6 | 104L/123L/114L/118L/ 105L/ 126L | 115 500 12 | 50 20
5 113 104L |[36:01 |0.8781 068;géi 10 104L/ 1231/ 114L/ 118L/ 105L/ 126L
5 90 104L | 36: 03 |0. 8789 0682285 10 | 104L/123L/ 114L/ 118L/ 105L/ 126L
: T 241 1000 | 24 | 100 50
5 101 104L |36:04 |0. 8793 Johadsl 10 | 1041/ 1231/ 1141/ 1181/ 105L/ 1261
5 113/ 90/ 101 104L |36:03 |0. 8789 obsgggé 10 | 104L/123L/114L/ 118L/ 105L/ 126L
5 83 104L |36:39 |0.8935 Obsgééb 12 | 104L/ 1231/ 114L/ 118L/ 105L/ 126L
_ 0.8923-
5 99 104L | 36:41|0.8944 Caoo,| 10 | 104L/123L/114L/ 118L/ 105L/ 126L | . - c00 2 | 50 20
5 83/ 99 104L | 36:40 |0. 8939 obsgéga 12 | 104L/123L/ 114L/ 118L/ 105L/ 126L
5 112 104L |36:51|0.8984 obsggéé 6 | 104L/123L/114L/118L/ 105L/ 126L | 245 1000 | 25 | 100 50
5 119 104L |37:12|0.9069 Obggigé 16 | 104L/123L/114L/ 118L/ 105L/ 126L
5 108 104L |37:12|0. 9069 obggigé 16 | 104L/123L/ 114L/ 118L/ 105L/ 126L
5 86 104L |37:17 |0. 9090 Obggi;é 16 | 104L/ 1231/ 114L/ 118L/ 105L/ 126L
5 97 104L |37:17 |0. 9090 ObggiZé 16 | 104L/123L/ 114L/ 118L/ 105L/ 126L
: 149 500 15 | 50 20
5 125 104L |37:21 0. 9106 obggzgé 16 | 104L/123L/ 114L/ 118L/ 105L/ 126L
5 87 104L |37:25|0.9122 Obgégié 10 | 104L/123L/114L/ 118L/ 105L/ 126L
5 108/119;23/97/125 104L |37:19|0. 9098 0698226 16 | 104L/ 1231/ 114L/ 118L/ 105L/ 126L
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Exhi bi t

D CB Gongeners -— Section 17

Tabl es/ Di agr ans/ Fl owcharts (Con’'t)

Estimated Detection and Quantitation

Limits -
Ccl 9,10 11 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
No TIUPAC No. RT Ref RTs RRT RRT Limits (sec) ™ Quantitation Reference Hater Other EXEract
(pg/L) (ng/kg) (pg/pL)
EMDL EMQL EMDL | EMQL EMQL
5 117 104L |37:57 |0. 9252 069533% 12 | 104L/123L/ 114L/ 118L/ 105L/ 126L
5 116 104L |38:02 |0. 9273 obgggg% 12 | 104L/123L/ 114L/ 118L/ 105L/ 126L
5 85 104L | 38: 05 |0. 9285 obggggé 10 | 104L/123L/114L/ 118L/ 1051/ 126L | 194 200 10| 20 10
5 117/ 116/ 85 104L |38:00 |0. 9265 obggggé 12 | 104L/123L/114L/ 118L/ 105L/ 126L
5 110 104L |38:16 |0.9330 0.9309-| 10 104L/ 123L/ 1141/ 118L/ 105L/ 126L
0. 9350
5 115 104L |38:18|0. 9338 obggégé 10 | 104L/123L/114L/118L/105L/126L | 943 1000 | 24 | 100 50
5 110/ 115 104L |38:17 |0.9334 obggéga 10 | 104L/123L/114L/ 118L/ 105L/ 126L
5 82 104L |38: 40 |0. 9427 obggigé 6 | 104L/123L/114L/118L/105L/ 126L | 133 500 13 | 50 20
5 111 104L |38:52|0.9476 obggggé 6 | 104L/123L/114L/118L/ 105L/ 126L | 243 1000 | 24 | 100 50
5 120 104L |39:21 |0. 9594 obgggéé 6 | 104L/123L/114L/118L/105L/126L | 147 500 15 | 50 20
5 107 104L |40:39 |0.9911 Ub9gggi 10 | 104L/123L/ 114L/ 118L/ 105L/ 126L
) 0. 9894-
5 124 104L | 40: 40 |0. 9915 0 ooas| 10 | 104L/123L/114L/118L/105L/126L | 00 1000 | 27 | 100 50
5 107/ 124 104L | 40:39 |0. 9911 obggggi 10 | 104L/123L/114L/ 118L/ 105L/ 126L
5 109 104L | 40:54 |0. 9972 obgggga 6 | 104L/123L/114L/118L/105L/ 126L | 103 200 10 | 20 10
5 123 123L |41:02 |1. 0004 oigggié 6 123L 150 500 15 | 50 20
5 106 123L |41:10 |1. 0037 1iogéjé 6 | 104L/123L/114L/118L/ 105L/ 126L | 143 500 14 | 50 20
5 118 118L |41:22 |1.0004 Oigggié 6 118L 193 500 19 | 50 20
5 122 118L |41:49 |1.0113 1i032§5 6 | 104L/123L/114L/118L/105L/126L | 117 500 12 | 50 20
5 114 114L |41:58 |1.0004 oigggié 6 114L 120 500 12 | 50 20
5 105 105L | 42: 43 |0. 9996 oiggggé 6 105L 109 200 11 | 20 10
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Tabl es/ Di agr ans/ Fl owcharts (Con’t)
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Estimated Detection and Quantitation
Limits -
cl 9,10 11 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
No IUPAC No. RT Ref RTs RRT RRT Limits (sec) ™ Quantitation Reference Hater Other EXtract
(pg/L) (ng/kg) (pg/pL)
EMDL EMQL EMDL | EMQL EMQL
5 127 105L 44:09 |1. 0332 1103223 6 104L/123L/114L/118L/105L/ 126L 278 1000 28 100 50
5 126 126L 45: 58 | 1. 0004 Olgggis 6 126L 136 500 14 50 20
Labeled Compounds
5 104L 101L 29: 46 | 0. 8257 0. 8211- 20 101L
) ’ 0. 8303
. 1.1331-
5 123L 101L 41:01|1.1378 1 1424 20 101L
. 1.1424-
5 118L 101L 41: 21 |1. 1470 1.1516 20 101L
. 1.1590-
5 114L 101L 41:57 |1. 1637 1. 1683 20 101L
. 1.1808-
5 105L 101L 42: 44 |1. 1854 11900 20 101L
. 1.2700-
5 126L 101L 45: 57 |1. 2746 1 2792 20 101L
Compounds using 138L (*°C,,-2,2',3,4,4',5'-HxCB) as Labeled Internal Standard
CB Congener
Hexachlorobiphenyls
6 155 155L 35:44 |1. 0000 0198823 10 155L 339 1000 34 100 50
6 152 155L 36: 07 |1. 0107 1108231 6 155L/ 156L/ 157L/ 167L 238 1000 24 100 50
6 150 155L 36:15|1.0145 lloéiég 6 155L/ 156L/ 157L/ 167L 328 1000 33 100 50
6 136 155L 36:44 |1.0280 1103284 6 155L/ 156L/ 157L/ 167L 91 200 9 20 10
6 145 155L 37:00|1.0354 1103‘3128 6 155L/ 156L/ 157L/ 167L 317 1000 32 100 50
6 148 155L 34:26 |1. 0756 1103‘7150 6 155L/ 156L/ 157L/ 167L 324 1000 32 100 50
6 151 155L |39:10 |1.0961 1.0938-1 19 155L/ 156L/ 157L/ 167L
1.0984
) 1.0970-
6 135 155L 39:17 |1.0993 1.1017 10 155L/ 156L/ 157L/ 167L
1. 09380~ 112 500 11 50 20
6 154 155L 39:21(1.1012 1.1035 10 155L/ 156L/ 157L/ 167L
6 151/ 135/ 154 155L 39:15|1. 0984 1102887 10 155L/ 156L/ 157L/ 167L
6 144 1550 | 39:47 |1.1133 Pt G 1551/ 156L/ 157L/ 167L 167 500 | 17 | 50 20




Exhi bit D CB Congeners --— Section 17
Tabl es/ Di agr ans/ Fl owcharts (Con’'t)

Estimated Detection and Quantitation
Limits -
) 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
IUPAC No. °'*° RT Ref'!'| RTs RRT RRT Limits (sec) Quantitation Reference Hater Other Extract
(pg/L) (ng/kg) (pg/pL)
EMDL EMQL EMDL | EMQL EMQL
147 155L | 40:09 |1.1236 1ili%g§ 10 1551/ 156L/ 1571/ 167L
) T.1227-
149 155L |40:12 |1. 1250 Lasly] 10 1551/ 156L/ 1571/ 167L 179 500 s | so 20
147/ 149 155L | 40:10 |1. 1241 1i1i%gh 10 1551/ 156L/ 1571/ 167L
134 1550 | 40:27 |1. 1320 1i1i215 10 155/ 156L/ 157L/ 167L
) T 1311-
143 1551 | 40:30|1.1334 L aaes| 10 1551/ 156L/ 157L/ 167L 134 500 3| so 20
134/ 143 155L | 40:29 |1.1329 1iliggé 10 1551/ 156L/ 157L/ 167L
139 155L | 40: 47 |1. 1413 1i1i22% 10 1551/ 156L/ 157L/ 167L
) 1. 1305-
140 155L | 40:48 |1.1418 Laany| 10 1551/ 156L/ 157L/ 167L 106 500 20 | s0 0
139/ 140 155L | 40:47 |1.1413 1i1ijg; 10 1551/ 156L/ 1571/ 167L
131 1550 |41:03|1. 1488 1111235 6 1551/ 156L/ 157L/ 167L 121 500 12 | 50 20
142 1551 |41:13 |1. 1535 1i1i§ié 6 1551/ 156L/ 157L/ 167L 311 1000 | 31 | 100 50
132 1550 |41:36 |1.1642 1i12225 10 1551/ 156L/ 157L/ 167L 125 500 12 | s0 20
133 155L |41:57 |1. 1740 1111322 6 1551/ 156L/ 157L/ 167L 169 500 17 | 50 20
165 167L |42:23 |0.8864 0682234 6 1551/ 156L/ 157L/ 167L 361 1000 | 36 | 100 50
146 167L |42:38|0.8916 Ongggé 6 1551/ 156L/ 157L/ 167L 182 500 18 | 50 20
161 167L | 42: 47 |0. 8947 obsgg;é 6 155/ 1561/ 157L/ 167L 352 1000 | 35 | 100 50
153 167L |43:17 |0.9052 ubsgggé 10 155L/ 156L/ 157L/ 167L
) 0.9048-
168 167L |43:21|0.9066 S oona| 10 1551/ 156L/ 157L/ 167L 130 500 IR 20
153/ 168 167L |43:19 |0. 9059 obggg%é 10 1551/ 156L/ 1571/ 167L
141 167L |43:34|0.9111 Obgégéé 6 155/ 156L/ 157L/ 167L 93 200 9 20 10
130 167L |44:01 |0. 9205 Obgégié 6 1551/ 156L/ 157L/ 167L 136 500 14 | s0 20
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Estimated Detection and Quantitation
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Limits -
cl 9,10 11 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
No IUPAC No. RT Ref RTs RRT RRT Limits (sec) ™ Quantitation Reference Hater Other EXtract
(pg/L) (ng/kg) (pg/pL)
EMDL EMQL EMDL | EMQL EMQL
6 137 167L | 44:14 |0.9251 Obgsggi 6 1551/ 156L/ 157L/ 167L 300 1000 30 | 100 50
6 164 167L | 44:22 |0.9278 obggggé 6 1551/ 156L/ 157L/ 167L 136 500 14 50 20
6 138 167L |44:42|0.9348 0.9324-| 14 155L/ 156L/ 157L/ 167L
0.9373
_ 0. 9324-
6 163 167L | 44:42 |0.9348 0 9373| 14 1551/ 156L/ 157L/ 167L
6 129 167L | 44:47 |0.9366 0.9341-\ 1551/ 156L/ 157L/ 167L
0. 9390 211 500 21 50 20
6 160 167L |44:53|0.9387 Obggigk 10 1551/ 156L/ 157L/ 167L
6 138/ 163/ 129/ 160 | 167L |44:47|0.9366 obgggéb 14 1551/ 156L/ 157L/ 167L
6 158 167L | 45: 05 |0. 9428 obggigé 6 1551/ 156L/ 157L/ 167L 96 200 10 | 20 10
6 166 167L |45:59 |0.9617 Obgggga 10 155L/ 156L/ 157L/ 167L
6 128 167L | 46:46 |0.9651 0.9634-1 1551/ 156L/ 157L/ 167L
: : 0. 9669 124 500 12 50 20
6 128/ 166 167L |46:04 |0.9634 Obggé;i 10 155/ 156L/ 157L/ 167L
6 159 167L | 46:59 |0.9826 obggégé 6 1551/ 156L/ 157L/ 167L 348 1000 35 | 100 50
6 162 167L |47:18 |0.9892 obgggéé 6 155L/ 156L/ 157L/ 167L 355 1000 35 | 100 50
6 167 167L | 47:49 |1. 0000 oiggggb 6 1551/ 156L/ 157L/ 167L 115 500 11 50 20
6 156 156L/151 49. 05 | 0. 9993 0.9983-1 ¢ 156L/ 157L
7L 1. 0003
6 157 15ﬁhf15 49: 09 |1. 0007 Oi?gggﬁ 10 156L/ 157L 132 500 13 50 20
T56L7 15| .. 0. 9990-
6 156/ 157 oL 45: 07 |1. 0000 1 ooto] © 156L/ 157L
, 0. 9940-
6 169 169L |52:31 |0.9949 0 9959| © 169L 161 500 16 50 20
Labeled Compounds
6 155L 138L | 35: 44 |0.7997 0. 7960- 1, 138L
: : 0. 8034
_ 1. 0664-
6 167L 138L | 47:49 |1.0701 1 0739| 20 138L




Exhi bit D CB Congeners --— Section 17
Tabl es/ Di agr ans/ Fl owcharts (Con’'t)

Estimated Detection and Quantitation
Limits -
Ccl .. Window . . Matrix and Concentration'’
No.® IUPAC No. °'*° RT Ref''| RTs'? | RRT'® | RRT Limits'* (sec) Quantitation Reference'® Hater Other Exiract
(pg/L) (ng/kg) (pg/pL)
EMDL EMQL EMDL | EMQL EMQL
6 156L 138L | 49:05|1.0985 1.0974- 6 138L
1.0996
_ T.0050-
6 157L 138L | 49: 08 |1.0996 roas| 20 138L
_ T.0081-
6 1561/ 157L 138L | 49: 07 |1. 0992 rocal 6 138L
) T.1736-
6 169L 138L |52:30 (1. 1749 e G 138L
Compounds using 194L(*°C,,-2,2',3,3',4,4',5,5'-0cCB) as Labeled Internal Standard
CB Congener
Heptachlorobiphenyls
7 188 188L |41:51 |1.0000 oiggg?é 6 188L 235 500 23 | 50 20
7 179 188L |42:19|1.0112 1i°éggé 6 188L/ 189L 229 500 23 | 50 20
7 184 188L | 42: 45 |1.0215 1i°gg§; 6 188L/ 189L 403 1000 | 40 | 100 50
7 176 188L |43:15|1.0335 1i°g§2é 6 188L/ 189L 385 1000 | 39 | 100 50
7 186 188L | 43:45|1.0454 1i°gj§é 6 188L/ 189L 407 1000 | 41 | 100 50
7 178 188L | 45: 06 |1.0777 1i°g$gé 6 188L/ 189L 221 500 22 | 50 20
7 175 188L | 45:46 |1.0936 1i°g§jé 6 188L/ 189L 383 1000 | 38 | 100 50
7 187 188L | 46:02 |1.1000 1i°igfé 6 188L/ 189L 191 500 19 | 50 20
7 182 188L | 46: 14 |1.1047 1i12825 6 188L/ 189L 398 1000 | 40 | 100 50
) T 1147-
7 183 188L | 46:42 |1.1159 Al e 188L/ 189L
7 185 188L |46:53|1.1203 L1191-1 ¢ 188L/ 189L
' : 1.1215 401 1000 | 40 | 100 50
) T 1167-
7 183/ 185 188L |46:47 |1.1179 1ol 8 188L/ 189L
7 174 188L |47:02|1.1239 liliggi 6 188L/ 189L 186 500 19 | 50 20
7 177 188L |47:30|1. 1350 1i1i§gé 6 188L/ 189L 141 500 14 | 50 20
7 181 188L |47:52|1.1438 1i1iigb 6 188L/ 189L 396 1000 | 40 | 100 50
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Estimated Detection and Quantitation
Limits -
cl 9,10 11 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
No.® IUPAC No. RT Ref RTs RRT RRT Limits (sec) ™ Quantitation Reference Hater Other EXtract
(pg/L) (ng/kg) (pg/pL)
EMDL EMQL EMDL | EMQL EMQL
7 171 188L |48:10 |1.1509 1-11‘11225 10 188L/ 189L
7 173 188L |48:11 |1.1513 1.1501- 1 ¢ 188L/ 189L
: : 1. 1525 374 1000 37 100 50
7 171/ 173 188L |48:10 |1. 1509 1'11‘11225 10 1881/ 189L
7 172 189L | 49:47 |0. 9035 0698(2)?1;1 6 1881/ 189L 377 1000 | 38 | 100 50
7 192 189L |50:06 |0.9093 0698?8-2 6 188L/ 189L 420 1000 42 | 100 50
7 193 189L |50:26|0.9153 Obgéig_z 6 188L/ 189L
7 180 189L |50: 27 |0. 9156 0.9147- 1 ¢ 188L/ 189L
: : 0. 9165 136 500 14 50 20
7 180/ 193 189L |50: 26 |0. 9153 0693‘1‘2'2 6 188L/ 189L
7 191 189L |50:51 |0.9229 obggggé 6 188L/ 189L 418 1000 42 | 100 50
7 170 189L |51:54 |0.9419 obggigé 6 188L/ 189L 162 500 16 50 20
7 190 189L |[52:26 |0.9516 %93225 6 188L/ 189L 234 500 23 50 20
_ 0.9994-
7 189 189L |55:07 |1.0003 1 o0o1s| © 189L 177 500 18 50 20
Octachlorobiphenyls
8 202 202L |47:32|1.0004 o.lgggg-l 10 202L 442 1000 44 | 100 50
8 201 202L | 48:31|1.0210 1'1032353 10 202L/ 205L 440 1000 44 | 100 50
8 204 202L | 49:11 |1.0351 1'108;‘2'1 6 202L/ 205L 447 1000 45 | 100 50




Exhi bit D CB Congeners --— Section 17
Tabl es/ Di agr ans/ Fl owcharts (Con’'t)

Estimated Detection and Quantitation
Limits -
) 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
IUPAC No. °'*° RT Ref'!'| RTs RRT RRT Limits (sec) Quantitation Reference Hater Other Extract
(pg/L) (ng/kg) (pg/nL)
EMDL EMQL EMDL | EMQL EMQL
, T.03006-
197 202L 49: 27 | 1. 0407 1 0417 6 202L/ 205L
. 1.0442-
200 202L 49:40 |1. 0452 1. 0463 6 202L/ 205L 245 1000 o5 100 50
. 1.0417-
197/ 200 202L 49: 33 |1.0428 1. 0438 6 202L/ 205L
_ T. T031-
198 202L 52:30 |1.1049 1. 1066 10 202L/ 205L
. 1.1045-
199 202L 52: 32 |1. 1056 1. 1066 6 202L/ 205L 203 500 20 50 o5
. 1.1035-
198/ 199 202L 52:31|1.1052 1.1070 10 202L/ 205L
196 205L 53:13 |0. 9207 Obgég?é 6 202L/ 205L 429 1000 43 100 50
203 205L 53:26 |0. 9245 ObQSSSé 6 202L/ 205L 444 1000 44 100 50
195 205L 54:55 |0. 9501 Obgggib 6 202L/ 205L 427 1000 43 100 50
194 205L 57:19 0. 9916 069882% 6 202L/ 205L 170 500 17 50 20
205 205L 57:49 |1. 0003 Oigggié 6 205L 449 1000 45 100 50
Nonachlorobiphenyls
208 208L 54:33 |1.0003 Oigggié 6 208L 455 1000 46 100 50
207 208L |55:32 |1.0183 Lol e 208L/ 206L 453 | 1000 | 45 | 100 50
206 206L 59: 37 |1. 0003 Oigggii 6 206L 451 1000 45 100 50
Decachlorobiphenyl
209 209L 61: 15 |1. 0003 Oigggii 6 209L 153 500 15 50 20
Labeled Compounds
188L 194L 41:51 0. 7304 0. 7275 20 194L
) ) 0. 7333
. 0. 8775-
180L 194L 50: 27 | 0. 8805 0.8834 20 194L
. 0. 9026-
170L 194L 51:53 |0. 9055 0. 9084 20 194L
. 0. 9587-
189L 194L 55: 06 |0. 9616 0. 9645 20 194L
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Tabl es/ Di agr ans/ Fl owcharts (Con’t)

Estimated Detection and Quantitation
Limits -
cl 9,10 11 12 13 . .. 14 |Window . . 16 Matrix and Concentration'’
No.® IUPAC No. RT Ref RTs RRT RRT Limits (sec) ™ Quantitation Reference Hater Other EXtract
(pg/L) (ng/kg) (pg/pL)
EMDL EMQL EMDL | EMQL EMQL
8 202L 194L 47:31 0. 8293 0. 8264- 20 194L
’ ’ 0. 8322
. 1.0044-
8 205L 194L 57:48 | 1. 0087 1.0131 30 194L
. 0. 9488-
9 208L 194L 54:32 |0. 9517 0. 9546 20 194L
. 1.0358-
9 206L 194L 59:36 |1. 0401 1. 0445 30 194L
. 1.0643-
10 209L 194L 61:14 |1. 0686 1. 0730 30 194L
Labeled Cleanup Standards
3 28L 52L 26:44 0. 9266 0. 9209- 20 52L
’ ’ 0.9324
. 1.0730-
5 111L 101L 38:51|1.0777 1.0823 20 101L
] 1. 0052-
7 178L 138L 45: 05 | 1. 0090 1.0127 20 138L
Labeled Internal Standards
2 oL 138L | 18:54 |0. 4648 0.4596- 1 55 178L
' ' 0. 4699
. 0. 7043-
4 52L 138L 28:51 |0.7094 0. 7145 25 178L
. 0. 8814-
5 101L 138L 36: 03 |0. 8865 0 8916 25 178L
. 1.0783-
6 138L 138L 44:41 |1.0988 1 1193 100 178L
. 1. 4039-
8 194L 138L 57:18 |1. 4090 1 4141 25 178L
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Tabl es/ Di agr ans/ Fl owcharts (Con’t)

Tabl e 3. Concentrations of Native and Label ed Chl ori nated Bi phenyls in
Stock Sol utions, Spiking Solutions, and Final Extracts

Solution Concentrations

Stock Spiking Extract
CB Congener (g/mL) (ng/mL) | (ng/mL)
Native Toxics/LOC®
1 20 1.0 50
3 20 1.0 50
4 20 1.0 50
15 20 1.0 50
19 20 1.0 50
37 20 1.0 50
54 20 1.0 50
77 20 1.0 50
81 20 1.0 50
104 20 1.0 50
105 20 1.0 50
114 20 1.0 50
118 20 1.0 50
123 20 1.0 50
126 20 1.0 50
155 20 1.0 50
156 20 1.0 50
157 20 1.0 50
167 20 1.0 50
169 20 1.0 50
188 20 1.0 50
189 20 1.0 50
202 20 1.0 50
205 20 1.0 50
206 20 1.0 50
208 20 1.0 50
209 20 1.0 50
Native Congener Mix Stock Solutions™
MbCB thru TrCB 2.5
TeCB thru HpCB 5.0
OcCB thru DeCB 7.5
Labeled Toxics/LOC/Window-Defining®’
1L 1.0 2.0 100
3L 1.0 2.0 100
4L 1.0 2.0 100
I5L 1.0 2.0 100
19L 1.0 2.0 100
3/L 1.0 2.0 100
54L 1.0 2.0 100
(/L 1.0 2.0 100
S1L 1.0 2.0 100
104L 1.0 2.0 100
T105L 1.0 2.0 100
1T4L 1.0 2.0 100
118L 1.0 2.0 100
17235L 1.0 2.0 100
176L 1.0 2.0 100
155L 1.0 2.0 100
156L 1.0 2.0 100
15/7LC 1.0 2.0 100
16/L 1.0 2.0 100
169L 1.0 2.0 100
1881 1.0 Z. 0 100
189L 1.0 Z. 0 100

Page 4-81 of 94



Exhi bit D CB Congeners — Section 17
Tabl es/ Di agr ans/ Fl owcharts (Con’'t)

Solution Concentrations
Stock Spiking Extract
CB Congener (ng/mL) (ng/mL) (ng/mL)
Native Toxics/LOC!®
202L 1.0 2.0 100
205L 1.0 2.0 100
206L 1.0 2.0 100
208L 1.0 2.0 100
209L 1.0 2.0 100
Labeled Cleanup?!
28L 1.0 2.0 100
111L 1.0 2.0 100
178L 1.0 2.0 100
Labeled Injection Internal?
9L 5 1000 100
52L 5 1000 100
101L 5 1000 100
138L 5 1000 100
194L 5 1000 100

Diluted Combined 209-Congener??

Solution Concentration

(ng/mL)

Standard

Native

Labeled

Nati1ve congeners

MoCB thru TrCB 50

TeCB thru HpCB 100

OcCB thru DeCB 150
Label ed Toxi cs/ LOCT W ndow- Def 1 ni ng 100
Label ed O eanup 100
Label ed Tnjection 1nternal 100
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Exhi bit D CB Congeners --— Section 17
Tabl es/ Di agr ans/ Fl owcharts (Con’t)

Tabl e 4. Suggest ed Conposition of Individual Native CB Congener Sol utions?
Solution Identifier

A2 B2 c2 D2 E2
2 7 13 25 1
10 5 17 21 3
9 12 29 69 4
6 18 20 47 15
8 24 46 42 19
14 23 65 64 16
11 28 59 70 37
30 22 40 102 54
27 39 67 97 43
32 53 76 115 44
34 51 80 123 74
26 73 93 134 56
31 48 84 131 77
33 62 101 163 104
36 71 112 180 98
38 68 86 125
35 58 116 110
50 61 109/ 107 126
45 55 154 155
52 60 147 138
49 94 140 169
75 100 146 188
41 91 141 189
72 121 164 202
57 90 158 205
63 99 182 208
66 108/ 109 174 206
79 117 173 209
78 111 193
81 1077108
96 118
103 114
95 150
88 145
89 135
92 149
113 139
83 132
119 165
87 168
85 137
82 160
120 128
124 162
106 157
122 184
105 186
127 187
152 185
136 181
148 192
151 197
144 1997201
143 203
1472
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Section 17

Solution Identifier

A2

B2

c2

D2

E2

133

161

153

130

129

166

159

167

156

179

176

178

175

183

177

171

172

191

170

190

201/ 200

204

200/ 199

198

196

195

194

207

Total s

83

54

29

15

28
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Exhi bit D CB Congeners --— Section 17
Tabl es/ Di agr ans/ Fl owcharts (Con’t)

Tabl e 5. Concentration of CB Congeners in Calibration and Calibration
Verification Standards

Solution Concentration (ng/mL)

IUPAC?® Cs0.2 Csl | Cs2 Cs3 Cs4 Cs5
CB Congener (Hi sens)?¢ (ccv)

Native Toxics/LOC

2- MoCB 1 50( 400( 2000

4- MoCB 3 50( 400( 2000
2,2'-DiCB 4 50( 400( 2000

4,4 -Di CB 15 50( 400( 2000
2,2',6'-TrCB 19 50( 400( 2000
3,4,4' -TrCB 37 50( 400( 2000
2,2',6,6'-TeCB 54 50| 400( 2000
3,3 ,4,4'-TeCB 77 50| 400( 2000
3,4,4',5-TeCB 81 50| 400( 2000

50| 400( 2000
50( 400( 2000
50( 400( 2000
50| 400 2000
50| 400 2000
50| 400 2000
50| 400 2000
50| 400 2000
50| 400 2000
50| 400 2000

2,2',4,6,6' - PeCB 104
2,3,3 ,4,4 -PeCB 105
2,3,4,4" ,5-PeCB 114
2,3 ,4,4",5-PeCB 118
2',3,4,4",5-PeCB 123
3,3 ,4,4",5-PeCB 126
2,2',4,4",6,6' - HCB 155
2,3,3,4,4 ,5-HxCB 156
2,3,3,4,4 ,5 -HCB 157
2,3 ,4,4",5, 5 -HCB 167

3,3 ,4,4",5 5 -HxCB 169 50| 400 2000
2,2',3,4,5,6,6"-HpCB 188 50( 400 2000
2,3,3 ,4,4 ,5,5 -HpCB 189 50( 400 2000

2,2',3,3,55,6,6"-0CcCB 202 50( 400 2000
2,3,3,4,4",55 ,6-CcCB 205 50| 400 2000

212'!313'14,4I,5y5|,6'N0CB 206
2,2',3,3,4",5 5 ,6,6 -NoCB 208

50| 400 2000
50| 400 2000

e e e e e R e e e e e e e
NENENENENEN IV EN EN EN N NN ENECVENENENENENEN TN ES ESESIERIEN
o o o ot I I o B o o B
o| o| o| o] o] o] 0| 0| 0| 0| o| o] o] o] o] o] o] o] o] O] o] ©| of| of| o] o] ©
o1 o o o o Gy Gy G G G o o o o oy o o o) O O Of Of f f Gf Gl
o| o| o| o] o] o] 0| 0| 0| 0| o| o| o] o] o] o] o] o] o] O] o] o| of| of| o] o] ©

DeCB 209 50| 400 2000

Labeled Toxics/LOC/Window-Defining
13C,,- 2- MoCB 1L 100 100| 100 100| 100 100
13C,,- 4- MoCB 3L 100 100{ 100 100{ 100 100
BC,-2,2"-Di CB 4L 100 100| 100 100| 100 100
BC,-4,4"-D CB 15L 100 100] 100 100 100 100
BC,-2,2",6"-TrCB 19L 100 100 100 100[ 100 100
BC,-3,4,4"-TrCB 37L 100 100 100 100[ 100 100
BC,-2,2",6,6"-TeCB 54L 100 100 100 100[ 100 100
BC,-3,3,4,4-Te(B 77L 100 100 100 100 100 100
BC,-3,4,4" ,5-TeCB 81L 100 100 100 100 100 100
BC,-2,2",4,6,6" -PeCB| 104L 100 100[ 100 100 100 100
BC,-2,3,3 ,4,4-PeCB| 105L 100 100[ 100 100 100 100
BC,-2,3,4,47,5-PeCB 114LC 100 I00[ 100 100 100 100
BC,-2,37,4,47,5-PeCB| 11I8L 100 I00[ 100 100 100 100
BC,-27,3,4,47,5-PeCB| 1Z3L 100 I00[ 100 100 100 100
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Section 17

Solution Concentration (ng/mL)

IUPAC?S Ccs0.2 CS1l | Cs2 Ccs3 Ccs4 Cs5
CB Congener (Hi sens)?2® (ccv)
13C,-3,3",4,4",5-PeCB 126L 100 100( 100 100( 100 100
183C,-2,2',4,4",6,6" - HXCB 155L 100 100( 100 100( 100 100
18C,-2,3,3",4,4",5-HxCB 156L 100 100( 100 100( 100 100
183C,-2,3,3 ,4,4',5 -HxCB 157L 100 100( 100 100( 100 100
183C,-2,3',4,4',5,5 -HCB 167L 100 100( 100 100( 100 100
13C,,-3,3',4,4',5,5 - HXCB 169L 100 100| 100 100| 100 100
B8C,-2,2',3,4",5,6,6' - HpCB 188L 100 100( 100 100 100 100
8C,-2,3,3 ,4,4",5,5 -HpCB 189L 100 100 100 100 100 100
8C,-2,2',3,3,5,5,6,6'-CcCB 202L 100 100( 100 100 100 100
8C,-2,3,3 ,4,4",5/ 5 ,6-CcCB 205L 100 100( 100 100 100 100
8C,-2,2',3,3 ,4,4,5,5,6-NoCB 206L 100 100( 100 100 100 100
B8C,-2,2',3,3 ,4",5,5",6,6"-NoCB 208L 100 100| 100 100| 100 100
13C,,- DeCB 209L 100 100| 100 100| 100 100
Labeled Cleanup
BC,-2,4,4"-TrCB 28L 100 100| 100 100| 100 100
B8C,-2,3,3,5,5"-PeCB 111L 100 100 100 100 100 100
BC,-2,2",3,3,5,5,6-HCB 178L 100 100| 100 100] 100 100
Labeled Internal
BC,-2,5-DCB oL 100 100[ 100 100 100 100
BC,-2,2",5,5"-TeB 52L 100 100[ 100 100 100 100
BC,-2,2",4",5,/5 -PeCB 101L 100 100[ 100 100 100 100
BC,-2,2",3 ,4,4",5"-HxCB 138L 100 100 100 100 100 100
BC,-2,2",3,3 ,4,4,5 5-CCB 194L 100 100 100 100 100 100
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Quality Control (QC) Acceptance Criteria for Chlorinated Bi phenyls in Calibration Verification, Initial
Preci sion and Recovery (IPR), and Sanpl es?
Calibration Labeled Compound
Congener NEI?;:EN T((-_;sgt/mCLc;rzlgc Verification® TER Recovery in Samples
(%) RSD (%) X (%) (%)
2- MoCB 1 50 70-130 40 60- 140
4- MoCB 3 50 70-130 40 60- 140
2,2"-DiCB 4 50 70- 130 40 60- 140
4,4"-Di CB 15 50 70- 130 40 60- 140
2,2"6-TrCB 19 50 70- 130 40 60- 140
3,4,4"-TrCB 37 50 70- 130 40 60- 140
2,2'6,6" TeCB 54 50 70- 130 40 60- 140
3,3 ,4,4"-TeCB 77 50 70- 130 40 60- 140
3,4,47,5-TeCB 81 50 70- 130 40 60- 140
2,2",4,6,6 -PeCB 104 50 70- 130 40 60- 140
2,3,3,4,4"-PeCB 105 50 70- 130 40 60- 140
2,3,4,4,5-PeCB 114 50 70- 130 40 60- 140
2,3 ,4,47,5-PeCB 118 50 70- 130 40 60- 140
2",3,4,47,5-PeCB 123 50 70- 130 40 60- 140
3,3 ,4,4",5-PeCB 126 50 70- 130 40 60- 140
2,2",4,47,6,6" - HxCB 155 50 70- 130 40 60- 140
2,3,3 ,4,4 5-HxCB 156 50 70- 130 40 60- 140
2,3,3,4,4 5 -xCB 157 50 70- 130 40 60- 140
2,3 ,4,47,5 5-HCB 167 50 70- 130 40 60- 140
3,3 ,4,4",5/5-HCB 169 50 70- 130 40 60- 140
2,2",3,4,5,6,6"-HpCB 188 50 70- 130 40 60- 140
2,3,3,4,4 55 -HpCB 189 50 70- 130 40 60- 140
2,2",3,3,5,5,6,6"-CcCB 202 50 70- 130 40 60- 140
2,3,3 ,4,4 55 ,6-CcCB 205 50 70- 130 40 60- 140
2,2",3,3,4,47,5,5,6-NoCB 206 50 70- 130 40 60- 140
2,2",3,3,74,5,5,6,6 -NoCB 208 50 70- 130 40 60- 140
DeCB 209 50 70- 130 40 60- 140
BC,- 2- MbCB 1L 100 50- 150 50 35-135 25-150
BC,- 4- MbCB 3L 100 50- 150 50 35-135 25-150
BC,-2,2"-D CB 4L 100 50- 150 50 35-135 25-150
BC,-4,4"-DCB 15C 100 50- 150 50 35-135 25-150
BC,-2,27,6-TrCB 19LC 100 50- 150 50 35-135 25-150
BC,-3,4,4-TrCB 37L 100 50- 150 50 35-135 25-150
18C,-2,2',6,6"'-TeOB 54L 100 50- 150 50 35-135 25-150
13C12-3,3",4,4-TCB 77L 100 50- 150 50 35-135 25-150
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Calibration Labeled Compound
Congener Nir?;::“ T(el_lsgim(:l“;rzf Verification® PR Recovery in Samples
(%) RSD (%) X (%) (%)
BC;,-3,4,4",5-TeCB 81L 100 50- 150 50 35-135 25-150
BC,-2,2",4,6,6" -PeCB 104L 100 50- 150 50 35-135 25-150
BC,-2,3,3,4,4"-PeCB 105L 100 50- 150 50 35-135 25- 150
BC,-2,3,4,4",5-PeCB 114L 100 50- 150 50 35-135 25-150
BC,-2,3,4,4" ,5-PeCB 118L 100 50- 150 50 35-135 25-150
BC,-2",3,4,4",5-PeCB 123L 100 50- 150 50 35-135 25-150
BC,-3,37,4,47 ,5-PeCB 126L 100 50- 150 50 35- 135 25-150
BC,-2,2",4,4",6,6 -HxCB I55L 100 50- 150 50 35-135 25-150
ld012-2,3,3',4,4',5 - iXxCB** 156L 100 50- 150 50 35-135 25-150
BC,-2 ,3',4,4',5'-I—I>(CB’l I57L 100 50- 150 50 35-135 25-150
5C,- 2, ", 4, 47,5, 5 -HxCB I67L 100 50- 150 50 35-135 25-150
©C,-3,3,4,47,5,5 -HCB I69L 100 50- 150 50 35-135 25-150
BC,-2,27,3,4,5,6,6" -HpCB 188L 100 50- 150 50 35-135 Z25-150
*C,-2 ,5,5 , 4, 47,5, 5 -HpCB I89L 100 50- 150 50 35- 135 Z25-150
*C,-2,27,3,3,5,5,6,6-CcCB Z0ZLC 100 50- 150 50 35- 135 Z25-150
2C,-2,3,3 ,4,47,5,5,6-0cCB Z05L 100 50- 150 50 35- 135 Z25-150
BCL-2,2,3,3 ,4,4 ,5, 5 ,6-NoCB Z06L 100 50- 150 o0 35-135 Z25-150
P-4, 2,3,3 ,4,5, 0 ,06,6 -NoCB Z08L 100 o0-150 o0 35- 135 Z25-150
P-4, 2,3,3 ,4,4,5, 0 ,0,06 - Z09L 100 o0-150 o0 30- 135 25-150
DeCB
Cleanup Standard
=l-2, 4,4 -1rCB Z38L 100 60- 130 45 45-120 30- 135
=l-4,3,3 ,9,0 -PeCB 1TTL 100 60- 130 45 45- 120 S0- 135
wl-42, 2,353,353 ,9,0 ,6b-HpCB 1/8L 100 60- 130 45 45-120 S0- 135
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Tabl e 7. Scan Descriptors, Levels of Chlorination, mz Information, and
Subst ances Mnitored by HRGT HRMS

ClFl‘ilrolizi:nL:\r;ZI m/z 'Ir‘ny/pze m/z Formula Substance
Fn-1; d-1 188. 0393 M 2C, H, d c-1CB
190. 0363 M2 2C, H, ¥d c-1CB
200. 0795 M BC, H *d B8Cc, d-1CB
202. 0766 M2 BC, H ¥d B3Cc, d-1CB
218. 9856 | ock C F PFK
Fn-2; d-2,3 222.0003 M 2C, H A, C -2 PCB
223.9974 M2 12C, H ®A 7 d c -2 PCB
225.9944 Mt4 2C, H ¥d, c -2 PCB
234. 0406 M 1BC, H ¥®d, BC, d-2 PCB
236. 0376 M2 B3C, H ¥A ¥ d B8C, d-2 PCB
242.9856 | ock G Fo PFK
255.9613 M 12C, H, ¥d , c -3 PCB
257. 9584 M2 2C, H, ®d, ¥d c -3 PCB
Fn-3 255. 9613 M 2C, H, 3d , a -3 PCB
C-3,4,5 257. 9584 M2 2C, H, ¥d, ¥d a -3 PCB
259. 9554 M4 2C, H, A ¥d, a -3 PCB
268. 0016 M 18C, H A, 3C, d-3 PCB
269. 9986 M2 8C, H, ¥d, ¥d 3Cc, d-3 PCB
280. 9825 | ock G Fu PFK
289. 9224 M 12¢, H A, C -4 PCB
291.9194 M2 2C, H ¥d,; ¥'d Cl -4 PCB
293. 9165 M4 2C, H, *d, ¥d, c -4 PCB
301. 9626 M BC, H *d, B3C, d-4 PCB
303. 9597 M2 BC, H A ; ¥C B3C, d-4 PCB
323. 8834 M 12C, H5 Q¢ c -5 PCB
325. 8804 M2 2¢c, H5 **d, '] c -5 PCB
327.8775 M4 2C, H5 *d; ¥d, c -5 PCB
337.9207 M2 BC, H5 *d, ¥d 8C, d-5 PCB
339.9178 M4 8C, H5 *d 4 ¥d, B3Cc, d-5 PCB
Fn- 4 289. 9224 M 12C, H, *d, C -4 PCB
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Ci;zizi:nLZ?r:l m/z '11; /pze m/z Formula Substance
C-4,5,6 291.9194 M2 12C, H, %A ; A Cl -4 PCB

293. 9165 M+4 2C, H, *d, ¥d, a -4 PCB

301. 9626 M2 183C, H %A, ¥'d B3C, d-4 PCB

303. 9597 M+4 8C, H ®A, ¥d, 13C, d-4 PCB

323. 8834 M 12C, H 0 5 C -5 PCB

325. 8804 M2 12C, H ®d, ¥d c -5 PCB

327.8775 M+-4 2C, K *d; ¥d, c -5 PCB

330. 9792 | ock C Fis PFK

337. 9207 V-2 BC, H ®d, ¥d 18C, d-5 PCB

339.9178 M+-4 BC, H *d; ¥d, 18C, d-5 PCB

359. 8415 V-2 18C, H, A A C -6 PCB

361. 8385 M+-4 1BC, H, ®A, ¥d, Cl -6 PCB

363. 8356 M+6 1BC, H, ®d; ¥d, C -6 PCB

371. 8817 V-2 1BC, H, ¥d 5 A 8C, d-6 PCB

373.8788 M4 BC, H, ®a, ¥d, BC, d-6 PCB
Fn-5 323. 8834 M 2C, H 3A 5 C -5 PCB
C-5,6,7 325. 8804 V-2 12C, H *®d, ¥d C -5 PCB

327. 8775 M4 2C, K *d; ¥d, C -5 PCB

337. 9207 V-2 BC, H *d, ¥d 13C, d-5 PCB

339.9178 M+-4 BC, H *d; ¥d, 13C, d-5 PCB

354. 9792 | ock G Fis PFK

359. 8415 V-2 12C, H, ¥d 5 ¥d c -6 PCB

361. 8385 M+-4 2¢, H, A, ¥d, C -6 PCB

363. 8356 M+6 2C, H, 3A; ¥d, C -6 PCB

371. 8817 V-2 18C, H, A 5 ¥d 13Cc, d-6 PCB

373.8788 M4 18C, H, ®A, ¥d, 18C, d-6 PCB

393. 8025 M2 12C, H; %Ca ¢ ¥d c -7 PCB

395. 7995 M+-4 2C, H; %A ¥d, c -7 PCB

397. 7966 M+6 12C, H, ¥A, ¥C , c -7 PCB

405. 8428 M2 1BC, H, 3d ¢ ¥ B3c, d-7 PCB

407. 8398 M+-4 1BC, H, ¥A; ¥d, B3c, d-7 PCB

454. 9728 QC Ci1 Fir PFK
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Ci;zizi:nLZ?r:l m/z '11; /pze m/z Formula Substance
Fn- 6 393. 8025 M2 2C, H, 3C , 3C -7 PCB
a-7,8,9,10 395. 7995 M+4 2C, H;, 3d ¥d, ad-7 PCB

397. 7966 M6 2C, H, 3C, 30, Cl -7 PCB
405. 8428 M2 BC, H 3C , A 3c, d-7 PCB
407. 8398 M4 BC, H, 3¥C s ¥C , Bc, CO-7 PCB
427. 7635 Mt2 2Cc, H, ¥d, ¥d c -8 PCB
429. 7606 M4 2C, H, 3C, ¥d, -8 PCB
431. 7576 M6 2C, H, 3C s 3C -8 PCB
439. 8038 M2 BC, H, ¥C, ¥dC Bc, -8 PCB
441. 8008 M4 BC, H, 3C, ¥C , BCc, -8 PCB
442.9728 QC Cy Fus PFK
454.9728 | ock C, Fis PFK
461. 7246 M2 2C, H, ¥C 5 ¥C a-9 PCB
463. 7216 M4 2c, H 3¥C, ¥d, a-9 PCB
465. 7187 Mt+6 2C, H 3d ¢ ¥d, a-9 PCB
473. 7648 M2 BC, H, ¥3C 4 ¥d BCc, C-9 PCB
475. 7619 M4 BC, H ¥C, ¥d, BCc, C-9 PCB
495. 6856 M2 BC, H, ¥C, ¥C Cl-10 PCB
497. 6826 M4 2c, 35C 4 30, Cl-10 PCB
499. 6797 M6 2c, 35, 30, Cl-10 PCB
507. 7258 M2 BC, H, ¥C, ¥C B3c, d-10 PCB
509. 7229 Mt+4 8C, H, ¥d g ¥d, 13C, d-10 PCB
511. 7199 Mt+6 18C, H, ®d 4 ¥d, 13C, d-10 PCB
1. Isotopic nasses used for accurate nass cal cul ation

H 1. 0078

12C 12. 0000

13C 13. 0034

c 34. 9689

g 36. 9659

1oF 18. 9984
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Tabl e 8. Theoreti cal

| on Abundance Ratios and QC Linits

Chlorine m/z's Forming Theoretical Lower QC Upper QC
Atoms Ratio Ratio Limit Limit
1 m mt2 3.13 2. 66 3.60
2 m (m+2) 1.56 1.33 1.79
3 m (m+2) 1.04 0. 88 1.20
4 m (m+2) 0.77 0. 65 0. 89
5 (m+2) / (mt+4) 1.55 1.32 1.78
6 (m+2)/ (m+4) 1.24 1.05 1.43
7 (m+2)/ (m+4) 1.05 0. 89 1.21
8 (m+2) / (m+4) 0.89 0.76 1.02
9 (mt+2) / (m+4) 0.77 0. 65 0. 89
10 (m+2) / (m+4) 0.69 0.59 0.79
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Endnot es:

1

wn

PO®~NOO A

12.
13.

14.

15.
16.

17.

25.
26.

27.

28.
29.

Abbrevi ations for chlorination |evels:

MoCB = nonochl or obi phenyl
DiCB = dichl orobi phenyl
TrCB = trichl orobi phenyl
TeCB = tetrachl orbi phenyl
PeCB = pentachl orobi phenyl
HxCB = hexachl or obi phenyl
HpCB = heptachl or obi phenyl
OcCB = octachl or obi phenyl
NoCB = nonachl or obi phenyl
DeCB = decachl orobi phenyl

Label ed Level of Chlorination (LOC) W ndow Defi ni ng Congener

Nat i onal COceani ¢ and At nospheric Adm nistration (NOAA) Congener of

I nterest.

Label ed I nternal Standard.

Label ed C eanup Standard.

Wrld Health O ganization (WHO Toxic Congener

Label ed anal og of WHO Toxi ¢ Congener

Nunber of chlorines on congener.

Suffix "L" indicates |abel ed conmpound.

Mul tiple congeners in a box indicates a group of congeners that coelute
or may not be adequately resolved on a 30-m SPB-Cctyl colum. Congeners
included in the group are listed as the last entry in the box.

Retention Tinme (RT) reference that is used to | ocate target congener

RT of target congener.

Rel ative Retention Time (RRT) between the RT for the congener and RT for
the reference

Nominal limts based on an + 0.5% of the RRT, adjusted for the nearest
el uted isomer.

RT wi ndow wi dth for congener or group of two or nore congeners.

Label ed congeners that formthe quantitation reference. Areas fromthe
exact nlz ratios of the congeners listed in the quantitation reference
are sumred, and divided by the nunber of congeners in the quantitation
ref erence. For exanple, for CB 10, the areas at the exact mz ratios
for 4L and 15L are sunmed and the sumis divided by 2 (because there are
two congeners in the quantitation reference).

Detection Lints and Contract Required Quantitation Limts (CRQsS) with
common | aboratory interferences present. Wthout interferences, EMILs
and EMQLs will be, respectively, 5 and 10 pg/L for aqueous sanples, 0.5
and 1.0 ng/kg for soil, tissue, and m xed-phase sanples, and EM.s for
extracts will be 0.5 pg/uL. In this case, CRQLs listed in Exhibit C are
equivalent to the EMJLs listed in Table 2

Stock solution: Section 7.8.1; Spiking solution: Section 7.11.

Section 7.8.2.

Stock solution: Section 7.9.1; Spiking solution: Section 7.12.

Stock solution: Section 7.9.2; Spiking solution: Section 7.13.

Stock solution: Section 7.9.3; Spiking solution: Section 7.14.

Section 7.10. 2. 2.

Congeners present in each standard |isted in elution order for each

| evel of chlorination. [|UPAC Nunber listed first; Ballschnmter (BZ)
Nunber |isted second where ambi guous. See Table 3 for concentrations of
congeners in stock solutions and Table 5 for concentrations in

Cal i bration Standard.

Suffix "L" indicates | abel ed compound.

Addi ti onal concentration used for calibration of high sensitivity

HRGC/ HRMS syst ens.

QC acceptance criteria for IPR, and sanples based on a 20 pL extract
final vol une.

Suffix "L" indicates |abel ed conpound.

See Tabl e 5.
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30. Section 9.

31. PCBs 156 and 157 are tested as the sum of two concentrati ons.
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